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Dear Reader:

Enclosed is a copy of the Wyodak Drainage Environmental Assessment (EA). The EA evaluates one
action alternative. Several other alternatives were considered but eliminated from further detailed
analysis. The No Action Alternative was not considered in detail because the Bureau of Land
Management does not have a discretionary decision to make regarding whether federal protective
wells would be allowed. An operator’s drilling and producing obligations to the BLM on federal leases
are described at 43 CFR 3162.2. Operators must drill diligently and produce continuously to protect
the federal government from royalty loss resulting from drainage. Under these regulations, a No
Action Alternative would not be in compliance with 43 CFR 3162.2.

Comments will be accepted until February 7, 2001. All substantive comments received will be taken
into consideration before making a decision regarding the proposed action.

Preliminary Findings of No Significant Impact (FONSI)

Based on the analysis of potential environmental impacts, | have determined that the Proposed
Action is not a major Federal action significantly affecting the human environment. Therefore,
preparation of an Environmental Impact Statement is not required.

Rationale for the Findings

The impact analysis in this EA identifies the effects of additional drilling of up to 2,500 wells in the
next fifteen months to prevent drainage within the Wyodak CBM project area. This EA is tiered to
the 1999 Wyodak EIS. The alternative that was decided upon in the Wyodak EIS was alternative 1
(drilling of 5,000 new CBM wells). Cumulative effects were analyzed in the EIS. The cumulative
effect levels of impact from the Wyodak EIS for the approved alternative, are being used as a
threshold level for this EA in order to judge significance of impact.

An analysis of impacts from overall continued CBM development within the Powder River Basin of
Wyoming was initiated in May, 2000 with the scoping of issues for the Powder River Basin Oil and
Gas EIS. A decision for this new EIS is anticipated in about 15 months. The analysis in the EIS will
include the completion of air quality, groundwater and surface water computer models to analyze
impacts. The results of the analyses for this EA will be included in the PRBO&G EIS analysis.

Surface Disturbance
The Wyodak EIS’ analysis determined the alternative selected in the ROD would disturb a total of

26,551 acres. Of this total, 103 acres were associated with compressor stations. Thus, 26,448 acres
were expected to be disturbed for pads, roads, pipelines, and Pod facilities.



Since the Wyodak EIS ROD was published, the BLM has monitored disturbance associated with the
new wells and ancillary facilities. Results of this monitoring suggest the actual areal extent of the
1,063 federal wells and associated facilities is 1,470 acres. This disturbance equates to an actual rate
of about 1.38 acres of disturbance per well.

Assuming this actual rate of disturbance remains constant through implementation of the PA, the
cumulative drilling of 12,501 wells (includes Wyodak EIS wells, the PA’s 2,500 wells, and projected
state and fee wells) would affect 17,251 acres. This figure is well below the total areal extent of
disturbance projected in the Wyodak EIS (26,448 acres) for these facilities. Thus, disturbance
associated with the PA in addition to those associated with the 1999 Wyodak project do not exceed
the level of effect disclosed in the Wyodak EIS and ROD.

Air Quality

No additional compression facilities are anticipated for the proposed action therefore, no additional
impacts beyond that analyzed in the Wyodak EIS are anticipated.

Water

Based on the BLM’s and WOGCC'’s current projection for increased numbers of wells and their
compilation of water production data for existing wells, total water production for 1,425 new
producing protective federal wells would be approximately 98,172 acre feet over the 15-month
period or about 82,900 acre feet for the 12-month period ending February 28, 2002. This estimate is
based on the WOGCC'’s recent compilation of federal and state water production data for existing
CBM wells (WOGCC 2000a). For the 6-month period of January 2000 through June 2000, the
discharge rate from producing wells averaged 11.1 gallons per minute (gpm). Applying this same
production rate of 11.1 gpm per well over the same 15-month period to 4,093 existing producing
wells (as of November 30, 2000), to a projected 1,611 new state and fee producing wells, and to the
proposed production from the 1,425 federal protective wells, water production would total
approximately 127,497 acre feet (as of February 28, 2002) or about 107,660 acre-feet per year
based on the previous 12 months of projected production.

The maximum rate of water production under the approved action for the Wyodak EIS was
estimated to be 101.8 mgd or 114,030 acre-feet per year (Wyodak FEIS, p. 4-63). The comparison
between the projected volumes of water to be produced daily and annually under the PA in
combination with existing well water production and the volumes for the approved action in Wyodak
EIS indicates CBM-generated flows for the PA would be less than those volumes estimated in the
Wyodak EIS.

Comments can be submitted to Paul Beels at the BLM Buffalo Field Office, 1425 Fort St., Buffalo,
Wyoming 82834, email: buffalo_wymail@blm.gov. For more information call Paul Beels or Richard
Zander at 307/684-1100.

Sincerely,

-

'd N

s

Dennis R. Stenger
Field Manager
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CHAPTER 1
PURPOSE AND NEED FOR ACTION

INTRODUCTION

Over the last few years the production of cod bed methane (CBM) in Wyoming' s eastern Powder River
Basn (PRB) has dramdticaly increased. Since the early 1990s the U.S. Bureau of Land Management
(BLM) has completed numerous Environmental Assessments (EAs) and two Environmentad Impact
Statements (EISs) andyzing CBM projects. The last of these was the Wyodak CBM Project EIS
(Wyodak EIS), whichwas completed in November 1999. The Wyodak EI S project area contains 3,600
square miles of mixed federd, state, and privatelands. Only 9.3 percent of the surfaceisfederaly owned,
and 56 percent of the ol and gasisfederadly owned. Theownership pattern of the both surfaceand minera
edtates consigts of intermingled federd, private, and state parcels (M aps 1-1, 1-2, 1-3, and 1-4) (USDI
BLM 1998a and 1999b).

Rapid development of private (fee) and state wels occurred during 1998-1999 while amoratorium on new
federd wellswasin place during the preparation of the Wyodak EIS. BLM gaff hasidentified numerous
Stuations where the pressure in underground cod seams, reservoirs for CBM, has dropped to a leve at
whichmethane gaswill beginto desorb fromthe coal. A loss of methane would then occur if the desorbed
gasisfree to move out of the reservair.

CBM wdls drilled on state and fee leases adjacent to undeveloped federal CBM leases may result ina
decrease in hydrodtatic pressure on federa leases. When hydrogtatic pressure is reduced sufficiently,
methane on the federd leases will begin to desorb, and may be drained by adjacent wels ongtate and fee
leases. Thisisnot only aloss of federd minerd royalties but dso leaves unrecoverable methane gas. In
order to efficently and economicdly recover the CBM resource, federal wells must be drilled and
produced to prevent the loss of the CBM resource and roydties. Extensve drilling of scattered fee and
state wdls among the intermingled federal minerd estate during the preparation of the Wyodak EIS
dramaticaly increased the extent and magnitude of federd potentia drainage situation(PDS) withinavery
short period of time.

LOCATION OF THE PROPOSED ACTION

The proposed CBM drainage project would be located in eastern PRB including portions of Campbell,
Converse, Johnson, and Sheridan counties (Map 1-1). The wells would be located within a project
boundary extending from gpproximately 33 miles north of Gillette, Wyoming to 24 milessouth of Wright,
Wyoming. Wellswould belocated on lands adjacent to the cod minesaong the eastern project boundary,
and would extend to awestern boundary located about 18 to 36 miles to the west. For reference, this
roughly rectangular area has been named the Wyodak project area. The Wyodak project areaincludes
portions of the Thunder Basin Nationa Grasdand (TBNG), managed by the U.S. Forest Service (FS).
Drilling activity has been proposed on FS-administered federal lands.

1-1



Chapter 1 - Purpose and Need for Action

RELATIONSHIP TO THE WYODAK CBM PROJECT EIS

The Wyodak EIS, completed in November 1999, was designed to be a programmatic analysis of the
environmental effects expected to occur as a reult of CBM  activities in the eastern PRB (M ap 1-1).
During CBM ectivities, the environment can be expected to be affected on severa levelsor scdes. This
type of anays's presents an overview of the environmentd effects of CBM development.

The Wyodak EIS andyzed areasonably foreseesble CBM scenario for theeastern PRB whenthe andlyss
began in April 1998. A much higher level of CBM activity has occurred. This Wyodak CBM Drainage
Environmental Assessment (Drainege EA) considers federa PDS, which is an extension of the exiding
andysis contained in the Wyodak EIS. Therefore, the Drainage EA istiered to the Wyodak EIS. When
the anticipated impacts from CBM deveopment differ sgnificantly from the cumulative impacts andyzed
in the Wyodak EIS, another development stage (a regiona programmatic EIS for as yet unspecified
development levels) will be analyzed. This Drainage EA aso updates the NEPA compliance for the
BLM'’s Buffao Resource Management Plan (RMP).

The approved project for the Wyodak EIS consisted of 5,000 new productive CBM wells. About half
of these were expected to be federal wels and the rest were expected to be fee and state wells. Thetota
number of productive wells andyzed in the Wyodak EIS has beenreached. No new federd CBM wells,
induding those needed to resolve federal drainage issues, can be approved until an environmenta andyss
iscompleted. The federa protective wells considered in this EA will be stuated within the Wyodak EIS
project area.

Drilling CBM protective wells on lands where minera rights are owned and controlled by the federa
government mugt be conducted under an approved application for permit to drill (APD) issued by the
BLM. In consdering whether to approve APDs, the BLM must consider possible project-specific and
cumulative environmenta impactsto ensure compliancewithNEPA. This EA has been prepared to meet
that requirement. An additiond analys's, which will look &t the Ste-specific impacts of the drilling location
and its relationship to the range of impacts documented in this andysis, will be completed in response to
the filing of an APD and prior to approval by the BLM.

Subsequent, ste-specific environmental andysis will be tiered to the programmeatic Wyodak EIS and this
EA, and used to support Applicationfor Permit to Drill/Planof Development (APD/POD) level decisons
relating to a specific CBM protective wel or group of CBM protective wells. Detalled natural resource
dataonwildife and fisheries populations and habitats in a specific area, and other Ste-specific information
on natura resources, environmental quality, and land uses will be analyzed to supplement the analyses
contained in the Wyodak EIS and this EA.

The BLM'’ s authority and decisons related to CBM development in the eastern PRB are limited to the

agency’ s stewardship, resource conservation, and surface protectionresponsbilities for federd lands and
minerds. Asconsarvator of thefedera surface and minera estate, the BLM has responsbility for ensuring

1-2
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Chapter 1 - Purpose and Need for Action

that the federal minerd resourceis conserved (not wasted) and is devel oped ina safe and environmentaly-
sound manner. However, the BLM does not authorize or control any of the following:

« CBM devdopment involving only fee or state-owned lands and minerals,

» The gppropriation (withdrawal) or subsequent beneficid use of groundwater;

o  Waer qudity;

» Discharge permitsfor CBM produced water;

« Injection of CBM produced water;

»  Withthe exceptionof BL M-administered surface ownership, surface water diversons, stream channd
modifications, congtruction of new reservoirs, reservoir supply, or dam modifications to existing
reservoirs, or

« Air qudity permitting for Stationary or mobile sources of ar pollution and regiona haze.

Regulatory areas where the BLM has shared respongbilities with other federd or state agencies include
the following:

« Oil and gas drilling and associated federd-lease development activities,
« Oil and gaswdl spacing;

« Activitiesthat would impact waters of the U.S,;

« Specid datus species of plants or animals, and

« Culturd, historicd, or paleontological resources.

When actua locations and operationd requirements for gas compression facilities supporting CBM
development are determined, permit applications would be submitted to the Air Quality Divison (AQD)
of the Wyoming Department of Environmentd Quadity (WDEQ). At that time, additiond Ste-specific air
qualityanayses, suchasaBest Avallable Control Technology (BACT) andyss or Preventionof Sgnificant
Deterioration (PSD) increment andyss, may be performed. The andlysis contained in this EA is not
intended as an air qudity regulatory determination. PSD increments are used here only to evauate air

qudity impacts.

RELATIONSHIP TO THE ONGOING POWDER RIVER BASIN PROJECT
EIS

ThisEA andyzesthe impacts from the drilling, completion, and production of federal protective CBM and
associated produced water over atime period of gpproximatey 15 months. An andyss of impacts from
overdl continued CBM development within the Powder River Basin of Wyoming, as projected by the
CBM indusgtry, has been initiated with the scoping of issues for the Powder River Basin Oil and GasEIS.
A decisonat the end of thisnew EIS processis anticipated inabout 15 months. Theresultsof theandyses
for thisEA will beinduded in the EIS andyss.
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PURPOSE AND NEED

The purpose of, and need for, continuing CBM production isto dlow BLM to authorize drainage wdlsto
eliminate the ongoing loss of roydties and to help meet the energy needs of the nation. Continuing CBM
development of federal protective wdlswould enhancerecovery of methane fromthe Wyodak EIS project
area.and would limit theloss of roydtiesto the U.S. and the State of Wyoming.

Drainegeis an economic issue. The federa government and the State of Wyoming are losing royalties on
methane drained from the federal mineral estate by producing fee and state wells Situated adjacent to
federa minerd estate lands. BLM gtaff projected that for an estimated 2,500 protective wells, the
monetary vaue of roydty lost over two years would be $26 million if the protective wells were not drilled
and produced in atimely manner.

CBM protective wells must be drilled on federd minerd estate lands, in accordance with the BLM's
respongibilitiesunder 43 CFR 3162.2, to prevent additiond drainage of federad CBM. The BLM proposes
to require the development of federal CBM in PDS by increasing the total number of federd wells and
ancillary fadlities where economicadly feasble, and where the direct and indirect impacts of federa
protective wells do not differ sgnificantly from the impacts disclosed in the Wyodak EIS.

Federa drainage protective wells are necessary to prevent the loss of the methane gas resource and loss
of roydtiesowedto the federd government, and to protect corrdative rightsof lessees. Thesewellscannot
be approved until an environmenta analyss that complies with NEPA is completed. The limited number
of wdls andyzed in this EA will not resolve dl federd drainage issues. This analysis documents the
cumulative impacts of federd protective wells that potentialy could be approved, through an APD/POD
level andysis and decison, and drilled while a new EIS is being prepared. The cumulative impacts of
reasonably foreseeable CBM and conventiond ail and gas devel opment within the VWyoming portion of the
PRB are being andyzed in the Powder River Basn Oil and Gas EIS. The andysis in the new EIS will
include the completion of air quality and groundwater impact anayses based on computer models. Both
the Drainage EA and the new regiona EI Swill also update the NEPA compliance for the BLM’s Buffao
and Platte River RMPs.

The purpose of the Proposed Action isto analyze the impact of additiona development of federd CBM
properties that were not analyzed inthe Wyodak EIS. This development would occur wherea PDS exigts
within the Wyodak project area. As of November 30, 2000, an estimated 4,093 producing CBM wells
were in place within the Wyodak project area.

An operator’ s drilling and producing obligations are described at 43 CFR 3162.2. Drainage of federd
methane is addressed in accordance with the BLM’s Ingtruction Memorandum No. 99-051, which
describes the agency’s responghilities in identifying and evauating federd PDS through non-NEPA
adminidrative and technical reviews. The operator must drill diligently and produce continuoudly to protect
the lessor (federal government) fromlossof roydty by reasonof drainage. Protectivewelsmust bedrilled
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within areasonable time period wherethe BLM determines that drainage may exi<, unless another option
such as payment of compensatory royalty is applied.

Consistency with Land Use and Resource Management Plans and
Other Oil and Gas and Coal Decisions

The BLM’s principa authority for managing the public landsisthe Federal Land Policy and Management
Act of 1976 (FLPMA, PL 94-579, 43 USC 1701-1782 [Supp. 1977]). Under this Act, the BLM is
respongible for managing the public lands:

*  Under the principds of multiple use and sustained yidld;

* Inamanner that recognizesthe Nation’ s need for domestic sources of minerds, food, timber, and fiber
from the public lands;

* Inaccordance with land use plans developed under the Act; and

* Inamanner that protects the qudity of scientific, scenic, historical, ecological, environmenta, air and
atmospheric, water resource, and archaeologica values.

BLM'’ s planning regulations, which are set forth in 43 CFR 1600, implement this direction.

N 1985, the BLM completed aland use plan(i.e., the Buffalo Resource Management Plan (RMP) for the
Buffdo Feld Officeadminidrative area(BFOA). TheBuffdo RMP providesthedirectionfor implementing
the requirements of the FLPMA on the BLM-administered public lands and federd minerd estaein the
BFOA.

The 1985 Buffdo RMP was revisited and evauated, induding public participation, from 1992 through
1997. Theevauation resulted in adetermination that the RMP planning and management decisonswere
dill vaid. The management decison from the RMP for oil and gas states, "Continue to lease and dlow
development of federd oil and gasin the Buffado Ared’. This decison gpplies to any type of oil and gas
development and does not distinguish between conventiond il and gasand coal bed methane (CBM)
leesing and development. Standard gtipulations and mitigation guidelines for resource protection are
incorporated from the RMP and attached to lease parcels prior to their advertisement and sdle. The
“Wyoming BLM Mitigation Guiddines for Surface Disurbing and Disruptive Activities’ became part of
the RMP through maintenance in 1990. These mitigation guiddines have been utilized as a tool during
RMP EIS supplementad CBM impact andyses to: (1) develop abasdine for measuring and comparing
impactsamong the dterndtives, (2) to identify other actions and aternativesthat should be considered, and
(3) hdp determine whether more dringent or less stringent mitigation measures should be considered.
Standard lease dtipulations and the Wyoming Mitigation Guidelines can be found in the Buffdo RMP.

Interest inCBM production deve opment continued to expand through the 1990s. Environmentd andyses

were conducted and documented onavariety of CBM project proposas during that time. Theseinclude
the Pistol Point, Marquiss, Lighthouse, Gillette North, Gillette South, and Wyodak CBM project proposals.
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Each of theseenvironmentd analysescovered the effects of the proposed actions and dternatives, induding
the cumulative effects of the projects combined with other development and actions within the area.

Based onthe evauationof these project proposals inregard to the scope and meaning of the Buffdo RMP
decigons, it was determined that amendments to the RMP (i.e., changing, adding or deleting RMP
decisions) were not necessary. Although specific anendmentsto the RMP “decisions’ were not needed,
each of the andlyses for these project proposas served to supplement and update the analysisin the EIS
for the Buffdo RMP. The EIS for the Wyodak Coa Bed Methane Project, which is the most current of
the aforementioned analyses, was completed in November 1999 and updated the andyssin the EIS for
the Buffdo RMP to that point in time,

Theimpact andyssinthis EA identifiesthe effects of drilling additiona wells to prevent drainage within the
Wyodak CBM project area. ThisEA istieredtothe 1999 Wyodak EIS. Theadternativethat wasdecided
upon in the Wyodak EIS was Alterndtive 1 (drilling of 5,000 new CBM wells). The cumulative effects
leves of impact from the Wyodak EIS for that dternative are being used as athreshold levd for this EA
in order to judge significance of impact.

Based on the above information, the preliminary review of the impacts of this proposed action againgt the
management decisonsin the Buffdo RMP indicate that the action is in conformance with the RMP. The
decision record for thisEA will disclose whether the new information and circumstances related to this
proposed action warrant an amendment (change in management decisions) to the Buffdo RMP.

AUTHORIZING ACTIONS

Federal Oil and Gas Leasing

The BLM's Buffdo Fdd Office (BFO) administers oil and gas leases for al federaly-owned minerds
within the Campbd|, Johnson, and Sheridan county portion of the Wyodak project area. The BLM’s
Casper Fidd Office (CFO) adminigters oil and gas leases for al federdly-owned mineras within the
Converse County portion of the Wyodak project area. CBM development isregulated inaccordance with
lease terms and conditions, federal ail and gas regulations, and onshore oil and gas orders. Anail and gas
lease grants the lessee the "right and privilege to drill for, mine, extract, remove and dispose of dl ail and
gas deposits' in the leased lands, subject to the terms and conditions incorporated in the federal lease.
Becausethe Secretary of the Interior has the authority and responsbility to protect the environment within
federd oil and gas leases, redtrictions are imposed on the lease terms.

The FS's Douglas Ranger Didrict of the Medicine Bow-Routt National Forest administers ail and gas
leesng and deveopment activities within the TBNG. Leasing and development activities on FS
adminigtered federal lands are subject to the limitations imposed by the Land and Resour ce Management
Plan for the Medicine BowNational Forest and Thunder Basin National Grassland (LRMP) (USDA
FS 1985) and the EIS for Oil and Gas Leasing on the TBNG (USDA FS 1994).
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InApril of 1994, the FS completed a Find Environmentad Impact Statement (FEIS) and issued aRecord
of Decision (ROD) for oil and gasleasng onthe TBNG. The ROD made a decison about lessing (36
CFR 228) and provides surface use guidance for developing ail and gasresources on the Grasdand. The
ROD identifies thet the Nationd Forest System landsin Thunder Basin are adminidratively available for
ol and gasleasing, as per 36 CFR 228.102(d). It documents the decision to authorize the BLM to lease
the lands usng standard lease terms, or standard lease terms supplemented with lease sipulations. As
required by Title 36 Code of Federa Regulations Part 228.102 (e), whenaparcel is proposed for leasing
a review of any new information or changed circumstances will be conducted before consent to lease
(concurrence), authorizing the BLM to offer the parcd for lease.

The decison made in the 1994 ROD applies to any type of oil and/or gas development. It does not
distinguish between conventiona oil and gas development or coa bed methane leasing.  When andyzing
proposas and making decisions related to applications for a permit to drill coal bed methane wells, the FS
has tiered to Wyodak FEIS anadyss and ROD. This EA provides information that will be used to guide
gte-gpecific environmenta effects andys's and decisons a the time of development of exiding ail and gas
leases for cod bed methane. Site-specific environmenta effects andyss (the NEPA process) must and
will contain documentationasto whether or not development of the gaswell(s) proposed is consstent with
the 1994 Qil and GasLeasng FEIS and ROD, and the Medicine Bow National Forest and 1985 TBNG
Land and Resource Management Plan (Forest Plan) as amended.

The Wyodak project area contans three Forest Plan management areaprescriptions. Thesethree Forest
Plan management prescriptions with their gods and objectives are applicable to, and serve to direct the
USDA Forest Service management, in the Drainage Environmental Andyssarea. They ae

« 4B Management Prescription: Management emphasis is on the habitat needs of one or more
management indicator (M1S) wildife speciesidentified for the area. Themanagement god isto provide
effective and suitable habitat, and to maintain or increase the numbers of these species. Lessthanthree
percent of the Nationd Forest System lands in the Drainage Environmental Analyss area is 4B
management prescription.

« 6B Management Prescription:  Management emphasis is on domedtic livestock grazing. The
management god is to mantain range conditionat, or above, satisfactory levd. More than 97 percent
of the Nationd Forest System landsin the Drainage Environmentd Andyds areais 6B management
prescription.

«  9A Management Prescription: Management emphasis is on management of al the components
ecosystems of riparian areas. This management area is located dong streams, wetlands and other
riparianareas within4B and 6B management areas. The management gods include providing hedthy,
self-perpetuating plant communities, megtingwater quaity standards, providing habitatsfor wildife and
fish, and providing stable stream channds. Lessthan one percent of the Nationa Forest System lands
in the Drainage Environmentd Andyssareais 9A management prescription.
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The 1994 USDA Forest Service Final Environmental Impact Statement (FEIS) and Record of Decision
(ROD) for oil and gasleasngonthe Thunder Basin Nationad Grasdand (TBNG) found that devel opment
of the ail and gas resourcesis condstent with the 1985 Forest Plan. 1t found development of the oil and
gas resources is consstent and compatible with the Forest Plan management prescriptions, gods, and
objectives for the desired conditions of the land.

Based on the scope of environmentd impacts associated potentidly with coal bed methane and
conventiona oil and/or gas devel opment, it has been determined that amendments to the 1994 Oil and Gas
Leasing on the TBNG Record of Decison, and thus a so the Forest Plan for the Medicine Bow National
Forest and TBNG arewarranted. TheForest Planiscurrently being revised and updated. Decisionsabout
any future leasing of cod bed methane resources are deferred until after completion of the Powder River
Basin Oil and Gas EIS, FS concurrence, and the signing of the BLM ROD.

State of Wyoming

The Wyoming Office of State Landsand Investmentsisresponsible for easements and temporary uses of
date lands that are required for off-lease activities.

The Wyoming Oil and Gas Conservation Commission (WOGCC) regulates drilling and well spacing, and
requires an approved APD for dl oil and gas wdls drilled in the sate, induding federa wells. Securing
necessary lega accessto and/or across any state- or privately-owned lands is part of the APD approval
process. The WOGCC also regulates reserve pits and water encountered (surface flows) or produced
during drilling operations.

Under current State of Wyoming laws, CBM operators are alowed to produce water with a CBM-use,
Wyoming State Engineer's Office (WSEO) permit and to discharge that water withanNPDES permit from
Wyoming Department of Environmentd Quaity (WDEQ). Producers operating with these permits are
within the requirements of state laws. All additiond beneficid usesof water after CBM permitting must be
permitted with WSEO.

The State of Wyoming considerswater produced inconjunctionwithCBM development to be abeneficid
use of groundwater and requires an approved permit from the WSEQ prior to the drilling of a CBM wll.
This WSEO pemit authorizes the appropriation of groundwater from subsurface aquifers and its
subsequent beneficid use at spedific locations. Surface water diversion, stream channel modification,
reservoir supply, constructionof new reservoirs, and/or dammodificationon exising reservoirs also require
permits from the WSEO. Engineering designs are required, as appropriate, as part of the approval
process.

The Water Qudity Divison (WQD) of the WDEQ regulates increasing sedimentation, erosion, and other

issues affecting the quality of water. WQD aso is responsible for granting a Nationa Pollution Discharge
Himination System (NPDES) permit for surface discharge of produced waters from CBM wells. The
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WDEQ' sNPDES permitting process, effluent limitations, and monitoring requirementsfor CBM produced
water currently are being reevauated. Specific requirementsfor discharge of CBM produced waters are
being evauated by WQD on a case-by-case bass.

The WQD a0 issues NPDES permits for pipdine congtruction activities that disturb five or more acres
or involve temporary discharge to “Waters of the State” during hydrogtatic testing. Beginning no later than
May 31, 2002, construction projects that clear one acre or more will be required to obtain stormwater
permit coverage. Types of oil and gas activities that may be covered include well pad construction, road
congtruction, pipeline ingdlation, and any other activity that resultsin dearing, grubbing, or grading of the
land surface.

The WQD dso administers a voluntary State Wetland Bank where landowners can temporarily *bank”
newly-created wetlandsas awetlands credit. The existence of a non-wetland use is recorded to facilitate
reversal of the decision creating the banked wetlands (if desired, aslong asthe wetland credit wasnot used
as mitigationfor another wetland impact). Wherethe U.S. Army Corpsof Engineers (COE) exertsfederd
jurisdictionover banked wetlands, the outcome of decisons involving these wetlandswill be inaccordance
with the federd regulations administered by the COE.

Other Federal, State, and Local Government Authorizations

Federal

Federal agencies are directed to take action to minimize the destruction, loss, or degradation of wetlands,
and to preserve and enhancethe natural and beneficid vaue of wetlands by Executive Order (EO) 11990,
May 24, 1977 (Protection of Wetlands). A BLM ingtructiona memorandum summearizing the operating
procedures used to implement this federa policy for dl Wyoming wetlands administered by the BLM s
induded in Appendix A.

As part of the APD approva process for ail and gas drilling on federd lands and/or federal minerds it
adminigers, the BLM reviews the surface use and drilling plans submitted by a company. For CBM
development, BLM is asking operators to submit a Project Plan of Development (POD), which includes
amagter drilling plan, a master surface use plan, and awater management plan that coversal wells,

After the BLM receives a Notice of Staking (NOS) or an APD/POD and before approval, an onsite
ingpection is made of the proposed drilling locations, access roads, water management, and al other
potentialy disturbed areas. BLM personnel, company representatives, and the surface owner(s) usudly
attend the ingpection to determine site-specific conditions for approving the APD/POD. As part of the
APD/POD approval process, BLM requiresstandard and, in some cases, specid Site-specific protective
measures for design and operation of the proposed project. They also may require establishment of
additiona monitoring wels.
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As part of the APD gpproval process for FS-administered federd lands, the FS reviews the surface use
planand BLM reviewsthedrillingplansubmitted by acompany. Before any surface disturbance can occur
on FS-adminigtered federd lands, a company must have a surface use plan approved by the FS Didtrict
Ranger for on-lease activities, whichis part of the APD that must beapproved by the BLM Feld Manager.
A specid-use permit isissued by the FS to manage off-lease activities on FS-administered federd lands.
On-lease production facilities onfedera landsand/or federa minerds are authorized by APDs or Sundry
Notices.

After the FSand BLM recelve the NOS or APD and before gpproval, an onste ingpection is made of the
proposed drillinglocations, accessroads, and dl other potentialy disturbed areas. Agency personnd and
company representatives attend the ingpectionto determine site-specific conditionsfor gpprovingthe APD.
Aspart of the APD approval process, the FS and BLM require standard and, insome cases, special Ste-
specific protective measures for design and operation of the proposed project. The FS may asorequire
additiona basdine information on water resources or the establishment of additiona monitoring wells

The U.S. Army Corps of Engineers (COE) authorizes activities that would impact navigable waters and
waters of the U.S. through individua permits or nationwide permits for categories of activities, and dso
recaives pre-construction notification of activities. “Waters of the U.S.” is a collective term for al areas
subject to regulation by the COE under Section 404 of the Clean Water Act. The COE will require a
permit whendredge or fill activitiesare planned inwaters of the United States. On June 20, 2000, the COE
issued Generd Permit 98-08 for the discharge of fill materia associated with oil and gas exploration and
development activities on both private and public lands in the State of Wyoming. A February 19, 1998
letter describing COE jurisdictiond areas, regulated activities, and permitting requirements in relation to
CBM production activities in northeastern Wyoming isincluded in Appendix A.

The EPA hasthe authority to set permit limits, mitigating measures, monitoring requirements, and maximum
dlowable emisson rates for mobile sources (including cod trains). New federa regulations on regiond
haze require reductions in haze over time.

State of Wyoming

The AQD of the WDEQ enforces U.S. and Wyoming Air Qudity Standards and Regulations, and
authorizes the congtruction and operation of stationary compression facilities. A Section 21 permit
goplication is required prior to the congtruction, modification, or operationof any Ste, equipment, source,
fadlity, or process that may cause or increase the emissons of an ar contaminant into the atmosphere.
Emissions from al gationary sources and monitoring activities for these sources are regulated by the
WDEQ. The WDEQ has the authority to set permit limits mitigating measures, monitoring requirements,
and BACT for stationary sources.

WOGCC and the WSEO have written consiruction standards for settingwater welsinduding CBM wells.
The congruction standards are listed as additiond conditions and limitations to the WSEO permit.
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Local Government

Congtruction within the City of Gillette, use of exigting rights-of-way and easements dedicated or owned
by the City, or discharge of water within the city limitsinto the City’ sstormdrainage systemwould require
permits. Additiondly, the City of Gillette has noise ordinances that could affect drilling or congtruction
withinthejurisdiction. Similar permitslikely would be required for the proposed project from the affected
counties of Campbell, Sheridan, Johnson, and Converse and the City of Wright.

Gillette currently has exidting regulations that limit the drilling of water, ail, conventiona gas, and CBM wdls
to lands zoned agriculturd or industrid within the city limits. The city is currently considering new
regulations that would preclude the drilling of wells anywhere within 460 feet of the city limits.

PUBLIC PARTICIPATION

The Coundil on Environmental Quality (CEQ) regulations require agencies to make diligent efforts to
involve the public in preparing and implementing NEPA procedures (40 CFR 1506.6). Informal scoping
was conducted through adirect mail process and a public meeting. The mailing list included landowners,
business groups, environmenta groups, and other interested members of the public.

A public scoping meeting for the Wyodak Coal Bed Methane EA washdd on April 11, 2000 at the Tower
West Lodge in Gillette, Wyoming. A tota of 126 peopleregistered at the meeting. Comment formswere
distributed among the attendees and the public was asked to use the formto document their commentsand
to provide anaddressif one wanted to recelve a copy of the EA. Public scoping commentswere accepted
through May 12, 2000. The BLM Buffao Field Office received 103 forms; written comments were
provided on 42 of the forms, the remaining 61 requested a copy of the EA.

All subgtantive commentsthe BLM received during the public scoping period have beenused to direct the
scope and andysis of thisEA. The following isabulleted listing of the issues by topic that was compiled
from the comments received from the public:

Surface Water Discharge:

» Erosion due to discharge into drainages

* Hooding potentia

» Effects on areas where spreader dikes have eliminated stream channdl's

» Diguption of grazing petterns

» Dischargerates are variable and different than those predicted in prior NEPA documents
e Waer qudity

«  Sodium Adsorption Ratio

»  Effects on uranium devel opment

o [Effects on cod mine surface water diversons
e Cumulaive effects

*  Wadting of water
» Effectsto Keyhole Reservoir and the Belle Fourche River
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» Effectsonwater quality and quantity on Crook County
» FEffectsof changesin turbidity in the Powder River on fish such as the sturgeon chub

Aquifer Depletion:

* How arewdls and springs being affected

* Rechargerate

« Wyodak EIS ground water mode is not accurate

» Effectsof re-injecting the produced water
»  Drawdown effects upon the aguifer

Methane Migration:

* Ismethane being released from the soil surface?

» How far isgas migration occurring in the coa seam? How significant is drainage between producing
wells?

Resour ce M anagement Plan (RM P) Confor mance:
« Istheaction in conformance with the Buffdo Fidd Office RMP?

Air Quality:

« Dus from congtruction and operations

* Vehideemissons

« Emissionsfrom compressor gations

» Leasing conflicts between coa and oil and gas

* A needfor coordinated water management between the coal mines and CBM produced water above
the mines

« A need for aconflict resolution strategy where CBM and coa mining are in conflict

Well Spacing:
« Wil spacing of 40 and 80 acresistoo close

* Unitizing should be considered throughout the basin

Underground Fires
» Potentia for spontaneous combustion in the coa seam

Grouse Distur bance:

* Power line placement
» Habitat fragmentation
 Noise

Wildlife:
» Effectsto sengtive, threatened and endangered species
» Effectsto wildlife from increased vehicular activity
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Weed Dispersion:
» Introduction and spread of weeds

Roads:
» Damage caused by heavy equipment
» Creation of two track roads

Heritage Resour ces.
» Downstream effects to historic properties on federd and private ownership

Economic Effects:

»  Effects upon landowners due to potentia of higher water well pumping costs, and loss of grazing lands
» Lossof State portion of federd royalty
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CHAPTER 2
ALTERNATIVES

INTRODUCTION

The Proposed Action (PA) considers drilling federal CBM protective wels in the Wyodak project area
to partialy resolve the problem of methane drainage of the federd minerd estate by producing CBM wedls
located in adjacent state and fee minerd estate and coal mine dewatering operations and associated
methane venting. The venting or loss of methane to the atmosphere from surface cod mining operations
is caused by 1) wells drilled into the cods and pumped by the coal minesto remove the water in the cod
seams ahead of overburden excavation and 2) exposure of the cod to the atmosphere by surface coal
mining operaions. The PA would involve the drilling of a maximum of 2,500 federd protective wedls and
production from approximately 1,425 of the 2,500 wells..

A No Action Alternative was congdered in the Wyodak EIS, the NEPA andyssto which this Wyodak
Drainage EA istiered. The Approved Project for the Wyodak EIS, as documented and gpproved inits
Record of Decision, represents the BLM’s current management practices and levds for CBM
development. Asthe continuationof current management practices and levels of development have been
previoudy andyzed inthe Wyodak ElS as Alternative 1 (the Approved Project), theNo ActionAlternative
has been diminated from further andlyssin the Wyodak Drainage EA. Also, the BLM does not have a
discretionary decision regarding whether federa protective wdlswould be dlowed (43 CFR 3162.2). In
addition, other alternatives that were consdered but not analyzed in detall, are discussed below.

PROPOSED ACTION

The drilling of the proposed 2,500 federa protection wells would occur within the 2,317,000-acre
Wyodak project area. Thetotd project life, including production, is expected to be less than 10 years.
The estimated initial development period (drilling phase) is projected to be 15 months. APDs for federal
protective wells would be approved by the BLM. Proposed well sites and associated facilities including
roads, pipelines, and productionfadilitieswould result inthe total disturbance of about 3,450 acres or about
0.15 percent of the 2,317,000-acre project area.

The producing 1,425 protective wells would capture federal CBM that would otherwise flow toward
adjacent wels producing fromstate and private minerd estate. For the purpose of thisanays's, theamount
of disturbance projected for this PA is based on the amount of actud existing disturbance compiled on a
per well basis. No additiona emissons from gas compression beyond that andyzed in the Wyodak EIS
areanticipated. Emissonslevesare anticipated to be less than those andyzed in the Wyodak EIS dueto
lower permitting levels for gas-fired compressor engines being required by the WDEQ.

Proposed construction, operations, and decommissoningand rehailitationof proposed fadilitiesthat woul d
occur with implementation of the PA include:
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» Access roads for drilling operations

»  Drilling operations

» Wil production facilities

» Electricd digribution lines

»  Power generation

»  Centrd gathering and metering facilities

» Gasgathering sysem

»  Produced water gathering pipeline system and discharge facilities
»  Gas high-pressure ddivery pipeines

»  Pipeline compression

BLM measured actua disturbance fromarepresentative sample (approximately ten percent) of the 1,063
federa wdlspermitted through October 26, 2000. Thedisturbanceincluded wells, accessroads, pipelines,
and central gathering and metering facilities. Totd disturbance averaged 1.38 acresper well. Disturbance
acreagesfor those new fadilities, that would be constructed and operated as part of the PA, and that would
contribute to the 1.38-acres factor are:

» 0.3 acres of long-term disturbance for up-graded roads;
» 0.33 acres of long-term disturbance for two-track roads,

» 0.62 acres of short-term disturbance for pipeine construction; and
» 0.13 acres of long-term disturbance for well and central gathering and metering facilities.

Applying the 1.38-acre factor to the 2,500 federa protective wdls, a total of 3,450 additiond acres of
disturbance is projected from implementation of the PA over the 15-monthperiod. Disturbance over the
15-month drilling/construction period beginning December 2000 for the PA, in combination with current
and projected disturbanceinthe Wyodak project area, is projected to total 17,251 acres. An estimated
12,501 wels would be drilled by the end of February 2002. Thesedrilled wellswould consst of the 2,500
new federa protectivewells, about 2,824 new state and feewdls, and 7,176 existing wellsin the Wyodak
project area. Of the 2,500 federd wells drilled, an estimated 1,425 would produce over the 15-month

period.

The hydrologic monitoring and mitigationrequirements devel oped and approved inthe Wyodak ElSwould
continue to be followed during the drilling and production of the federa protective wells. Under the PA,
ste-specific project design features would be required a the APD/POD level of andyss.

Road Access for Drilling Operations

Accessto drill locations from the exigting road network aready inplace onfederd, state, and privatelands
would beprovided primarily by two-track roadstraversang over natura terrain and dong pipdine rights-of-
way whenever feasble. Travel on two-track roadswould be rescheduled or postponed during infrequent
periods of wet weather whenvehicular traffic could cause rutting. Well accessroadswould be maintained
in an undisturbed, two-track status, unless road upgrades are needed to alleviate safety concerns,
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environmenta issues or access difficulties  Gravel or scoria may be applied in problem aress.
Troublesome areas, suchas streamdrainage crossings, low water crossings, and rough topography would
be upgraded as the need arises. In lessrugged terrain, little earthwork is anticipated for well access road
congtruction.

In more rugged terrain, BLM experience to date has shown that construction of aroughwell access road
to thedrill location using cut and fill congtruction techniques may be necessary an estimated ten percent of
thetime. Surface disturbance associated with crowning and ditching (normally required by BLM’ sgenerd
policy on design and congtruction of oil and gas well access roads) would occur only as required for well
access roads traversing steeper terrain or rough, broken topography, or in other exceptiond site-specific
circumstances. Useof cut and fill construction techniquesfor well accessroads may disturb upto 1.8 acres
per well located in difficult terrain. Roads not needed for production would be reclaimed, as needed, as
soon as practica after the conclusion of drilling. Roads needed for production may be upgraded, as
needed, to ensure safe, environmentally-sound year-round access. At the conclusion of the project, roads
and culverts that improve accessto livestock pastures or caving aress, cultivated fields, ranch buildings,
or other areas could be l€eft in place with surface owner concurrence. All roads no longer needed would
be reclaimed.

Drilling Operations

Typicdly, drilling operations would be confined within an 100 feet by 100 feet well Ste areathat requires
no pad congtruction, i.e., is not leveled and isnot cleared of vegetation. The useof cut andfill congtruction
techniques to level work areas would be limited to areas where the land surface istoo steep to dlow the
drill rigto set up over naturd terrain. In areasof heavy vegetation or brush, mowersor brush hogsare used
to clear vegetation off of the drill Stearea In areas where limited cuts and fills are necessary, vegetation
and soils may be disturbed or removed. Use of cut and fill congtruction techniques for well stes may be
necessary an estimated ten percent of the time and may disturb up to 0.25 acre per well that islocated in
difficult terrain.  Areas disturbed, but not needed for production, would be reclaimed as soon as practica
after the conclusion of drilling. At the conclusion of the project, adl disturbed areas no longer needed will
be reclaimed.

A moahbile drilling rigwould be driven to the well Site and erected. Typicaly, atruck-mounted shalow well
drilling rig would be used to drill CBM wels. Additiona equipment and materids needed for drilling
operations, including water, would be trucked to the well site. The proposed project would require
gpproximately 8,000 gdlons (or 0.03 acre-feet) of water per wel for cement preparation, wel simulation,
dust control, and possibly drilling (non-toxic drillingmud is required to handle certain downhole conditions).
Native drilling mud and bentonite are normaly used for fresh water drilling. As hole conditions dictate,
amd| amountsof polymer additives and/or potassium chloride sdtsmay be added for hole deaning and clay
gabilization.

The drill rig typically would be set up over natura terrain. A temporary mud pit gpproximately Sx feet deep,
ten feet wide, and up to thirty feet long, would be excavated within each well site areaused during drilling
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and completionoperations, and thenalowed to dry before being backfilled and reclaimed. The pitswould
befenced on three s des during drilling operations, withthe fourthside fenced immediatdy uponrig release.
Each producing wel would be drilled to a depth of 350 feet to 1,200 feet or deeper, and would have steel
casing cemented from the top of the coa seamto the surface. Thewd | control system would be designed
to meet the conditions likely to be encountered in the hole and would be in conformance with BLM and
State of Wyoming requirements.

The drilling and completion operationfor a CBM wel normally requires approximately seven to 15 people
a atime, induding personnel for logging and cementing activities. Each well would be drilled within a
period of oneto threedays. In preparation for production of gasfrom adrilled, cased, and cemented well,

awedl completion program may be initiated to stimulate production of gasand to determine gas and water
production characteristics. A mobile completion rig Smilar to the drill rig may be trangported to the well

Ste, erected, and used to complete awell. Completion operations are expected to average one to three
days per wdl. Methane may be vented and water temporarily discharged for avery short period of time
during testing to determine whether wells will be produced. Once determined to be productive, wells
would be shut-in until discharge points, pipeines and other production facilities are permitted and

constructed.

Well Production Facilities

If awdl is productive, avery smal part of each well Site, represented by a square area with perhaps five
or gx feet on each sde of the square, would be leveled to install wellhead facilities. A weatherproof
coveringwill be placed over the wellhead facilities. No additiona structurewould be constructed at thewdll
dtefor gas-water separationfacilities A downhole pump typically would be utilized to produce water from
the uncased open hole interva |ocated below the stedl productioncasing. Methane gaswould flow tothe
surface usng the space between the production casing and the water tubing. No pumpjacks would be
located at the wellheads. The long-term surface disturbance (less than ten years) at each protective well
location where no cut and fill construction techniques are utilized is likely to encompass a negligible areg,
muchlessthan0.1 acre. Thelong-term surface disturbance a each productive well location where cut and
fill construction techniques are utilized is likely to encompass approximately 40 feet by 80 feet, or
goproximately 0.1 acre. Disturbed federa well site production areas typicaly would not be fenced or
otherwise removed from existing uses.

Fipdine trenches for wel gathering lines are expected to disturb temporarily on average a 14-foot wide
corridor that would be reclaimed as soon as practical after constructioniscompleted. Trencheswould be
constructed dong the two-track well access roads wherever possible. Separate gathering lines, averaging
one quarter to one-haf mile long each, would be buried in the trenches and would transport methane gas
to centrd gathering and metering facilities and produced water to discharge points.

At the conclusion of the project, roads, culverts, cattleguards, pipdines, sock watering facilities, or other

sructures would be left only if abeneficid useisidentified by the surface owner. Electrica service would
be avalable where CBM wellhead or centra gathering and metering fadilities were located, at the
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landowner’ sexpense. Water wells and produced water would be availableto the surface landowner, with
appropriations, diverson, and storage rights already properly filed withthe WSEO. Pondsand reservoirs
would continue to storewater if surface owners el ect to manage the wels and continue pumping water from
them. All federdly-owned surfaces that contain disturbed areas or facilities that are no longer needed
would bereclamed. All disturbed areasand fadlitiesthat are no longer needed and are located on private
land aso would be reclaimed, unless landowners eect to manage the wells and continue pumping water
from them, or desire to keep the access roads intact.

Electrical Distribution Lines

Electricity would be used to power downhole pumpsduring well development and to initiate and maintain
production. Electricity would be routed to well stes and ancillary facilities within the transportation
corridor. Direct burid cablewould bethe preferred method of dectrification, unlessotherwiseimpractica.
Where feasible, dectricd lines connecting the wells and the central gathering and metering fadilities would
be buried in the trenches excavated for wel gathering lines. Overhead eectrica lines would be ingaled
aong the main accessroads or inamore suitable location. All overhead eectrica lineswould utilize raptor
protection designs. At the conclusion of the project, overhead distribution systems not owned by the
operators may or may not be salvaged. Operators would reclaim areas and facilities no longer needed.

Power Generation

Both natural gas-fired and diesd engine-powered generators may be used on a temporary basis at
individud wdls until e ectrica digtributionlinesareconstructed. Either eectrica motorsor naturd gas-fired
reciprocating or microturbine engines would power booster or blower units. Future compressors are
anticipated to be natural gas-fired or dectrical units.

Central Gathering and Metering Facilities

Typicdly, gas productionfromeachwel would beindividualy measured and mechanicaly or dectronicaly
recorded at a central gathering and metering fadility/building. Thesting of production centrd gathering and
metering fadilities is tied to the sting of CBM wells, which is accomplished Ste-specificdly a the
Application for Permit to Drill/Planof Devdopment (APD/POD) leve of andyds. Gas gathering linesfor
an average of ten wellswould betied together ina central gathering and metering facilities, where metering
for dl thewelsin that centra gathering and metering facility would be done. At the centrd gathering and
metering fadlity, gas is commingled into the gas gathering system, which transports it to the compressor
dation. An improved road, averaging one-hdf mile in length, would be constructed to each centra
gathering and metering fadility and would disturb an area not expected to be wider than 50 feet. Each
central gathering and metering faallity would disturb approximately 0.25 acre. At the conclusion of the
project dl disturbed areas and facilities no longer needed would be reclaimed.
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Pipelines

Three types of pipelines would be constructed as part of the proposed project:

1. Gasgathering pipdine systems (low pressure, fromwellhead to central gathering and metering facility,
and from centra gathering and metering facility through trunkline to the compressor sation)

2. Produced water-gathering pipeline systems

3. Gas-ddivery pipdines (high pressure, from compressor station to exigting transmission pipeines)

Reclameationof pipdine corridorswould occur as soonas practical after pipeine constructioniscompl eted.
Gas-Gathering System

Aspart of the trangportation corridor systemlinkingthe wels and ancillary fadilities, gas-gathering pipeines
and produced water-gathering pipelines would be constructed, placed together in the same trench/ditch,
when practical, and buried. Congtruction and ingtalation of pipelines would occur immediatdly after well
drilling. Accessroadstypically would follow the pipdineright-of-way, except in alimited number of cases
wheretopography dictatesor as surface ownersrequire. Separate gathering lineswould transport methane
gasto central gathering and metering fadlitiesand produced water away from wells to points where water
discharge would occur.

Gas-gathering lines, averaging two mileslong, each are expected to disturb portions of a 40-foot wide
corridor, and would transport gas fromeach central gathering and metering fadility to atrunkline. Separate
trunklines, averaging Sx miles long each, would disturb portions of a 50-foot wide corridor, and would
transport gas to compressor stations.

Produced Water-Gathering System and Discharge Facilities

Based on the BLM’s and WOGCC's current projection for increased numbers of wels and their
compilationof water productiondatafor exising wells (Table 2-1), total water productionfor 1,425 new
producing protective federal wels would be gpproximately 98,172 acre feet over the 15-month period or
about 82,900 acre feet on an annud basis. This estimate is based on the WOGCC' s recent compilation
of federal and state water production data for existing CBM wells (WOGCC 2000). For the 6-month
period of January 2000 through June 2000, the discharge rate fromproducing wells averaged 11.1 gdlons
per minute (gpm). Applying this same production rate of 11.1 gpm per well over the same 15-month
period to 4,093 exiging producing wels (as of November 30, 2000), to a projected 1,611 new state and
fee producing wells, and to the proposed production from the 1,425 federal protective wells, water
productionwould total gpproximately 127,497 acre feet as of February 28, 2002 or about 107,660 acre-
feet per year based on the previous 12 months of projected production (T able 2-1).
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Table2-1
Water Production from Existing and Proposed Wellsfor The Wyodak Drainage Project

No. of Gallons of Water
Wells No. of New Cumulative Mean Number of Cumulative No. of Gallons of Water Produced for the Acre-feet of Water
Year Month No. of Days drilled/Da Wells No. of Wells Drilled Wells Producing Wells? Produced per day per Month Produced for the
Vi Drilled Producing Water/Gas' Well® Month

1999 December 3256 1857

2000 January 31 0.5 14 3270 57.0% 1865 15984 924114960 2836
February 29 16.9 489 3759 57.0% 2144 15984 993821184 3050
March 31 211 654 4413 57.0% 2517 15984 1247183568 3827
April 30 8.9 268 4681 57.0% 2670 15984 1280318400 3929
May 31 5.3 165 4846 57.0% 2764 15984 1369573056 4203
June 30 8.4 252 5099 57.0% 2908 15984 1394444160 4279
July 31 13.9 431 5530 57.0% 3154 15984 1562780401 4796
August 31 13.9 431 5961 57.0% 3400 15984 1684635170 5170
September 30 13.9 417 6378 57.0% 3638 15984 1744412071 5353
October 31 13.9 431 6810 57.0% 3884 15984 1924413909 5906
07-Nov 7 13.9 97 6907 57.0% 3939 15984 440758275 1353
30-Nov 23 11.7 269 7176 57.0% 4093 15984 1504637818 4618
December 31 11.7 363 7539 57.0% 4300 15984 2130506563 6538
Tota 366, 4283 18201599536 55859

2001 January 31 11.7 363 7902 57.0% 4507 15984 2233023024 6853
February 28 11.7 328 8229 57.0% 4693 15984 2100558679 6446
March 31 11.7 363 8592 57.0% 4900 15984 2428134998 7452
April 30 11.7 351 8943 57.0% 5101 15984 2445817235 7506
May 31 11.7 363 9306 57.0% 5307 15984 2629860937 8071
June 30 11.7 351 9657 57.0% 5508 15984 2641035886 8105
July 31 11.7 363 10020 57.0% 5715 15984 2831586877 8690
August 31 11.7 363 10382 57.0% 5921 15984 2934103338 9004
September 30 11.7 351 10734 57.0% 6122 15984 2935464015 9009
October 31 11.7 363 11096 57.0% 6329 15984 3135829277 9623
November 30 11.7 351 11447 57.0% 6529 15984 3130682666 9608
December 31 11.7 363 11810 57.0% 6736 15984 3337555216 10243
Tota 365 4271 32783652149 100609

2002 January 31 11.7 363 12173 57.0% 6943 15984 3440071677 10557
February 28 11.7 328 12501 57.0% 7129 15984 3190796172 9792
Total 59 690 6630867849 20349
15-months 455 5324 41545026561 127496

Footnotes:

! Likwartz 2000 3 WOGCC 2000

2 Shaded numbers are actual producing wells from the Coal Bed Production Table.
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Produced water may be discharged fromindividua wels or collected and discharged at amulti-well central
point. All produced water would be discharged only a NPDES permitted points. The State of Wyoming
considersdischarge of this produced water asabeneficiad use. Produced water-gathering pipdineswould
be congtructed aong the well access road wherever feasible, from the wellhead to locations where water
discharge would occur. Water lines would be placed together in the same trench/ditch as gas gathering
lineswherever practica, and buried.

Produced water is expected to be discharged into surface drainages from pipelines that average one half
mile in length and disturb portions of a 14-foot wide right-of-way. Some discharged waters may be
contained near the discharge point in smal impoundments. Operators will be asked to develop water
management plans for dl wel development projects. These plans will address how large volumes of
produced water would be managed on a drainage-by-drainage basis.

There is likdy to be an average of one water discharge point per three to sSx CBM wdls. Severa
discharge points may be combined into each NPDES permit within the project area

Gas Delivery System

Exiging high-pressure gas delivery lines connect exising compressor stations with exiding transmisson
pipelines. No additiona congtruction of delivery pipdinesis proposed as part of this PA.

The pipdine capacity for the life of the project isestimated to be 1.1 billioncubic feet per day (MM CFD).
Asthe existing capacity of pipeines aready in placeisreached, the least productive wells are likely to be
taken off line until additiona pipeline capacity isavailable. Production must be established before potential
additiond pipeline locations can be identified for Ste-specific environmentd anadyss.

Pipeline Compression

Produced naturd gas (methane) under welhead pressure would move through the low pressure gas
gathering system to a compressor gation. Typica gathering system line pressure is lessthan 100 pounds
per squareinch (ps). Gas arriving a the compressor station would be compressed from line pressureto
facilitate trangport and introduction of the gasinto an exiging transmission pipeline.

The use of low horsepower (HP) (380-400 HP) natural gasor electric-powered boostersor blowers has
beenrequired to enhance gasflow through certain pipdines. Individua booster compressors would likdy
be located a some centra gathering and metering facilities containing proposed protective wells

Compressionof the gas a existing and planned (Wyodak CBM EIS) fidld compressor gations increases
the pressure to an estimated 700 to 1,450 ps. Each exiding fidd compressor station has disturbed
goproximately 1.5 acres. Each transmission pipeline compressor station hasdisturbed gpproximeately three
acres. Impactsfrom congtruction and operation of boogter, field, and transmisson-line compressors have
been addressed inthe Wyodak CBM EIS. No additional compressor stationsare proposed as part of this
PA.
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ALTERNATIVES CONSIDERED BUT NOT ANALYZED IN DETAIL

A number of additiona aternativesto the PA were consdered for the Wyodak CBM Project but were
not carried through the full andydsin this EA for various reasons. Thesedternatives and the reasonsthey
were not consdered to be feasible are listed below.

No Action Alternative

A No Action dterndtive for this EA was not andlyzed in detail for the following reasons.

1. The No Action Alternative would be defined as the regjection of dl gpplications for federa wells once
the cumulative number of wells approved inthe Wyodak EIS hasbeen reached. Thisleve of activity
was andyzed in the Wyodak EIS under Alternative 1 (the Approved Project), the NEPA anadysisto
which this Wyodak Drainage EA istiered. Thisredtriction only gpplies to the federd minerd edtate.
Continued wel drillingis anticipated onthe private and state minera estates withinthe Wyodak project
area.

2. The BLM doesnot have a discretionary decison to make regarding whether federa protective wells
would be dlowed. An operator’ s drilling and producing obligations to the BLM onfederal leasesare
described at 43 CFR 3162.2. Operators must drill diligently and produce continuoudy to protect the
federal government from royalty loss resulting from drainage. Under these regulations, aNo Action
Alternative would not be in compliance with 43 CFR 3162.2.

Policy and procedures addressing drainage of federd all and gas resources by wels producing on
adjacent or nearby lands are contained in BLM-wide Interim Guiddines on Oil and Gas Drainage
Protection(BLM-WO IngructionMemorandum 99-051). TheBLM must completewd| reviewsand
adminidrative reviews to identify potential drainage Stuations (PDS). The BLM must prioritize
drainage cases and take action, ensuring that royalty isnot permanently logt, due to unleased lands or
the gatute of limitetions.

3. Leases within the project area contain various stipulations concerning surface disturbance, surface
occupancy, and limited surface use. The lease stipulations provide that the authorized representative
of the Department of the Interior may impose "such reasonable conditions, not incongstent with the
purposes for which the lease is issued, as the BLM may require to protect the leased lands and
environment." None of the sti pul ations imposed would empower the Secretary of the Interior to deny
dl drilling activity because of environmental concerns where leases have been issued with surface

occupancy rights.

Provisons that expresdy provide Secretarial authority to deny or restrict lease development in whole
or in part would depend on an opinion provided by the U.S. Fish and Wildlife Service (USFWS)
regarding impacts to endangered or threatened species or habitats of species that are listed or
proposed for liding (for example, bald eagle). 1f the USFWS concludes that the PA and dternatives
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would likely jeopardize the continued existence of any endangered or threatened plant or animad
species, then CBM devel opment, induding APDs and related Sundry Notices, may be denied inwhole
or in part on the affected federd |eases.

Restrict Timing on Approval of Federal Wells

This dternative considered dowing the rate of approval of wels over the 15-month time period which
would result inan approval of awdl number less than the proposed 2,500 wells. Therateat whichfederal
wells are approved could be dowed down, but this action would lead to additiona drainage of gas from
the federal CBM minera estate, and would not be in compliance with 43 CFR 3162.2.

Inject Produced Water Underground

Requirement of underground injection to dispose of the produced water was considered asan dternative.
Injectionrequiresthat the receiving formation be cgpable of accepting the quantity of water being injected.
Injection of large quantities of produced water underground in the PRB is being initidly studied as a
disposa option, and asyet is not aviable dternative. Asstudiesare dtill underway, adequate information
and evauations are incomplete and therefore a determination of viability can not yet be made.

Disposd of produced water in Wyoming currently is limited to injection into aquifers exempt from the
definition of fresh and potable water. Injection of thiswater into an exempt formation, as alowed under
current regulations, would make water now available and being used for livestock, wildlife, and possbly
irrigetion no longer immediately available for these uses. Subsequent pumping of this injected water for
these beneficid uses may be limited or prohibited due to a potentia lessening of quality. Produced water
from exiding projects has been of relatively good quality. Totd Dissolved Solids (TDS) levels have
averaged 764 mg/L. TDS for CBM water discharges reported to WDEQ (WDEQ 1998), well within
Wyoming standards for livestock water.

Storage and retrieva of produced water isbeing permitted by the state inthe Gilletteareafor supplementa
futureuse by the City of Gillette. Thewater isbeing injected and stored in aguifers of the Tullock Member
of the Ft. Union Formation. Although preliminary results for injection and storage of this water in the
Gillette area have beenencouraging where the aguifer has previoudy been depleted, the Tullock aquifers
are not regiondly extensve (Rice et d. 2000). Datais not available to determine the capability of the
Tullock aquifersand other agquifersto support an injection program for disposa of the produced water in
the PRB. The BLM would continue to monitor this storage and retrieva program as a possible means of
future disposal of produced water.

In addition, injection into the coal seam could defeat the purpose of removing water from the cod seam
to produce methane by re-pressurizing the coa seam and reducing methane availability. Injection of
produced water would be detrimenta toany producing gaswell if it experienced water encroachment from
BLM-mandated injection. This would be a vidlation of the gas producer’s corrdaive rights. Also,
injection would require a system of wells and pipdlines that would increase the total surface disturbance.
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PROGRAMMATIC MITIGATION PLAN COMMON TO THE PROPOSED
ACTION

Project design featuresthat will berequired, if goplicable Ste-specificdly, at the APD/POD leve of andyss
under the PA are compiled below as a programmatic mitigation plan for CBM development. These
mitigating measures aso are described in various sections of Chapter 4 of the EA, where they are
incorporatedwithinthe resource impact analyses. Requirementsthat are Standard Conditions of Approval
for CBM APDs are described in Appendix A of the Wyodak EIS Record of Decison and in Appendix
B of thisEA. Supplemental Standard Conditions of Approval are presented in Appendix C of thisEA.
The Buffdo Feld Office, (Coalbed Methane Well Application for Permit to Drill and Project Plan of
Development Preparation Guide, December 2000), is also used as a guide to avoid or minimize
environmenta harm.

Geology and Minerals

Inadvertent release to the atmosphere of the methane resourcewill be controlled through APD conditions
of approval that address wdl contral, casing, vertilation, and plugging procedures appropriate to Ste-
gpecific CBM development plans.

Surface Water

Mitigationmeasuresintheformof water management plans will be devel oped and applied as a cooperative
effort at the APD/POD leve of andysis, on a site-specific basis or under a Plan of Development (POD)
on aproject-level basis (Appendices B and C). This effort will include the agencies with jurisdiction (the
BLM, FS, COE, WSEO, WOGCC and/or WDEQ) inconsultationwith the involved land managers and
conservation digtricts, operators, landowners, and nearby downstreaminterests, induding users of waters
and landowners affected by impacts of increased flows on access, ranching, or mining operations. The
cooperative efforts of dl stakehol derswill be necessary in devel oping water management plans that identify
mitigating measures for areas or drainages where high CBM generated flows are or could be impacting
exiging uses. Some of the measures that could be applied, as appropriate, a each site include:

* Produced water will be digpersed in the upper reaches of drainages through the inddlation of stock
tanks.

*  Produced water will be transported to distant discharge points, which could require the use of water
disposd pipelines that are more than one-haf mile long.

» Produced water will be discharged into exigting stream channels, reservoirs, stock ponds, and stock
tanks in amanner that will not causeincreased or accelerated erosion.  This has been done effectively
inpast CBM projects by using energy dissipaters at discharge pointsand by discharging into channds
that are wel developed and large enough to handle the increased flows. Energy dissipation can be
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achieved through the use of rock, placement of concrete control structures and/or the establishment
of hydrophytic vegetation.

Discharge points will be located to minimize spring flooding of fieds.

Discharge outfdls will use dternative outfdls for use with irrigation, as agreed upon by operator and
landowner or lessee. If dischargewater SAR vauesare not compliant with WDEQ irrigation suitability
evauation criteria, water will require treatment to meet the criteria prior to any discharge or
confinement in a compliant non-discharge impoundment.

To handle totd flowswith the addition of CBM produced waters, exising downstream culverts on
lease will bereplaced should flowsexceed culvert capacity. New culvertsand/or low water crossings
will need to be szed to BLM standards for anticipated tota flows. Off leasg, it is recommended that
the operator work with other operators and with surface owners in the same drainage to replace
downstream undersized culverts that will be affected by their discharge.

Discharges will be limited to a volume less than or equd to the naturdly occurring mean annua pesk
flow (which is roughly equivaent to apeak generated by a 2-year, 24-hour storm) and which can be
handled by the natural channel under anticipated conditions.

Locd springs will be identified, and congtruction will be avoided in these aress.
Discharge into playas will be avoided unlessissues related to potential wetland creation, maintenance
of discharge fadilities, reclamation, and accountability are agreed upon by the operator and landowner

or lessee.

Discharge pointswill beselected ingtable channds or reservoirs away fromany sgnificant downstream
headcuts or other mgor erosonal features. Outfal design may include discharge agprons and
downstream gtabilization of channd side dopes to prevent erosion and provide energy dissipation.

Discharge fadilitieswill be Ste-specificaly designed usngbest management practi ces, to accommodate
livestock’ s access to water, to control erosion, and to limit sedimentation.

Irrigation diversons to increase channd length and in-stream impoundments will be established, as
appropriate, and as agreed upon by the operator and landowner or lessee.

Downstream impoundments may need new or redesigned outlet worksin order to handle the steady
inflow provided by CBM discharge weter.

As per State of Wyoming effluent limitations and monitoring requirements contained in approved
permits, and BLM or FS monitoring requirements contai ned in approved monitoring plans, volumeand
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water quaity parameterswill be monitored at discharge sites by CBM producers. Monitoring aso will
occur at selected stations or downstream points of compliance on the Little Powder, Powder, Belle
Fourche, and Cheyenne Rivers and/or their tributaries.

The areal extent of surface disturbance and the length of time that the areawill remain disturbed before
interim or find reclamation activities commence will be minimized.

Interim and find reclamation of dl disturbed areas will proceed in atimely manner. Reclamation
activities will be conducted during time frames established by federa land management agencies,
landowners, and affected interests.

Reclamation must produce a natural appearance and must be consistent with Site conditions, area
management standards, and proj ected uses, as agreed upon by the operator, landowner or lessee, and
appropriate state and federal agencies.

Reclamationwill include, asappropriate, recontouring, establishment of desirable, perennid vegetation,
dabilization and erosion control of dl disturbed areas. Additiond measures, such as topsoil
conservation, temporary fencing, mulching, or weed control will be utilized, as appropriate, to ensure
long-term vegetative sabilization of dl disturbed areas. Reclamation standards will be agreed upon
by the operator, landowner or lessee, and appropriate state and federa agencies.

A water management plan must accompany each federd APD/POD and must address dl potentia
CBM development in awatershed area, regardless of surface and minerd ownership (Appendices
B and C and BLM Plan of Development Preparation Guide).

At the discretion of the surface owner, dams can be removed and the impoundment area reclamed
after the produced water is no longer available.

Desgn and siting of discharge facilities must be carefully controlled or limited where channd's are not
gtable, armored, or large enough to accommodate the flows that will be anticipated.

Designand locationof discharge points must be carefully controlled or limited or localized floodingmay
occur withincreased frequency and magnitudewhere channe or basin capacity isinsufficent to handle
increased flows.

Potentia impacts to spring flow, specidly those related to scoria aguifers like the one feeding Moyer
Springs, can beandyzedsite-specificaly, asneeded, duringreview of APDS/PODs or Sundry Notices,
and impacts mitigated throughthe appli cationof specia conditions of approval for drilling or production
operations.
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The feashility of designing surface water discharge fadilitiesthat could prevent increased sediment |oads
from reaching the affected segments of the Belle Fourche drainage having “water qudity limited
beneficid uses’ will be andyzed ste-specifically.

Timely recontouring and revegetation of disturbed areas will berequired to limit runoff fromdisturbed
areas that could cause sediment concentrations in surface waters to rise over present levels.

Groundwater

A standard agreement has been devel oped by CBM operators and landownersto monitor and mitigate
water well impacts caused by CBM operations.

The BLM requires compliance withthe Hydrologic Monitoring and Mitigation programoutlined inthe
Wyodak EIS ROD.

Aspart of the APD/POD approval process, BLM requires standard and, in some cases, special Site-
specific protective measuresfor desgn and operation of the proposed project. They aso may require
establishment of additiona monitoring wells.

Air Quality

Air qudity issuesre ated to stationary sources of ar pollutionwill be addressed in accordance withthe
authoritiesof the WDEQ. Air qudity issuesrelated to mobile sources of air pollution will be addressed
in accordance with the authorities of the EPA. Vishility impairment within federally mandated Class
| areaswill beaddressed inaccordance withfederal regulations onregiond haze. Vighility impairment
at other Class| and sengtive Class | areaswill be addressed inaccordance withthe recommendations
from interagency and stakeholder coordinating groups.

At the discretion of the surface owner, and in accordance with permitting decisions made by the
WDEQ), compressorsand compressor stations should besitedto avoid sendtive surface resourcesand

potentid conflicts with other uses.
Under the regulatory authority of the WDEQ and at the discretion of the landowner and the CBM

operator, the implementationcost and effectiveness of dectrification of compressorsand other BACT
will be considered.

Dust control by watering or other appropriate means may be required on access roads.

Soils

Accderated soil losswill be minimized by limiting the following: the remova of vegetation; the leveling
of work areas; and the location of wells on dopes that require cuts-and-fills for well pad construction.
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Timely initiation of reclamation and revegetation effortswill be required to effectivdly and immediady
control accelerated soil loss due to either wind or water erosion.

Road condruction that requires cuts-and-fillswill be minimized. Ripeline congtruction aso will avoid
steeper dopeswhere possible. Where necessary, erosion control features, such aswater barsor other
means of diverting flows off doping pipdine rights-of-way, will be constructed to control increased
runoff and erosion.

Aress of highly erodve soils will be avoided when drill sites, two-track access routes, and pipdine
routes are surveyed and staked, in order to substantially reduce the amount of soil loss.

Soil fertility testing and the addition of soil amendments may be required to stabilize some disturbed
lands.

Surface disturbance will be minimized by using construction equipment that is appropriateto the scope
of work.

Roads will be constructed to the minimum standard needed, so that disturbance to soil and vegetation
on each road will be minimized.

Vegetation Resources

Reclamationand find closureof the proposed operations will re-establish vegetation suitable for forage
and wildlife habitat in the disturbance aress.

Actions that will enhance restoration of vegetation productivity from desirable species include the
following Ste preparation and reclamation techniques. mechanica loosening or roughening of the ol
where compacted (discing or ripping); fertilization or soil amendment; seeding to proper depth with
desirable species, muiching to retain soil moisture; transplanting containerized plants to speed the
esablishment of dow-growing species; control of noxious weeds, or temporary fencng to exclude
livestock until vegetation is reestablished successfully. These actionswill be required, as appropriate.
Mitigationactivitiesmost effective inreducing the potential for decreased vegetation productionincude
timdy and well-planned reclamati onand effective noxiousweed management, avoi dance of disturbance
withinplayas (old lake beds), and avoidance of discharge within closed basins, playas, and areaswith
soils that will be difficult to revegetate. These mitigation activities will be required, as gppropriate.

Wetlands

For any jurisdictiona wetlands identified that may be impacted, a detailed mitigation plan will be
developed during the APD/POD or Sundry Notice approval process. Federa requirementstoreplace
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al impacted wetlands will mitigete this loss, so environmental impacts will occur only during the life of
the project (including reclamation).

» The State of Wyoming Department of Environmental Quality, Water Quality Divison administers a
State Wetland Bank. Landownershavethe opportunity to*bank” newly created or expanded wetland
areas. While banking provisona wetlands from CBM discharges serves to record the existence or
nonexistence of prior non-wetland status, there is no temporary mitigation. Wetlands used for
mitigation purposes become jurisdictiond and must be maintained in perpetuity. If wetland
characteristics are lost due to inadequate hydrology, or other factors, then the banked credit islost.
Banking of wetlandswill be consdered, as appropriate.

» Mitigation activities mogt effective in reducing the potential for adversdy impacting existing wetlands
include avoidance of discharge within playas and closed basins; avoidance of discharge within or near
exising wetlands (if increased discharge volumes or subsequent recharge of shdlow aguifers will
inundate and kill woody species, epecialy willows or cottonwoods); and avoidance of disturbance
within al delinested or recognized wetlands.

« Atthediscretionof the surface owner, fencing of wetlands and providing off-site watering for livestock
will be used to alow vegetation development and maintenance of water quaity in key wetlands. Any
fences used should be placed wel back from the wetlands to prevent waterbird mortditiesand should
be congtructed to standards that alow big game movement.

« Condgderation will be given to having wetlands and ponds built on accessible public lands where
recreational users can benefit from the devel opment.

Wildlife

o All power lineswill be built to protect raptors from accidenta €ectrocution.

« Power lire corridors will avoid wetlands, to the extent possible, in order to reduce the chance of
waterfowl hitting the lines.

« Atthediscretion of the surface owner, severd smal pondswill be consolidated into one larger pond
in order to provide more open water and alonger shordine at one Ste, which may be more beneficid
to wildlife.

« The appropriate standard seasonal or year-long dipulations for raptors, sage grouse, and big game,
asidentified by the BLM’s Resource Management Plan, will be applied.
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Fencesadong serviceroadswill be avoided unless absolutely necessary, in order to prevent ameee of
barriersto big game movements. Fences will be constructed to standardsthat alow for easy big game
passage, in order to avoid big game entanglements.

Fisheries

At the discretion of the surface owner, several smal ponds will be consolidated into one larger pond that
may have the characteristics needed to support afishery.

At the discretion of the surface owner, reservoirs developed as part of CBM activities will be sted
within natural stream courses, to provide benefits to fish and wildlife resources.

Under the authority of theWDEQ, CBM produced water and receiving waterswill be analyzed before
wetlands, ponds, or lakesareformed or expanded. Sdenium levelsthat would cause adverse effects
in fish or waterfowl should be not be present.

Special Status Species

Surveys for nesting mountain ploversare recommended if ground disturbance (wells, roads, pipdines,
etc.) of the proposed project occurs betweenMay 1 and June 30 on areas identified as being potentia
habitat by the Wyoming Game & Fish Department in consultation with BLM.

Specia habitats for raptors will be analyzed ste-specificadly during the review of the APD/POD or
Sundry Notices. A minimum disturbance-free buffer zone of one-haf mile will be established for dl
raptors during the nesting season (February 1 through July 31), in accordance with the BLM’s
Resource Management Plan for the area. Enlarged disturbance-free buffer zones will be established
for specific species, as gppropriate, at the APD/POD levd of andysis.

Prairie dog towns will be surveyed for the presence of black-footed ferretsif the towns meet USFWS
guiddines. Digturbancein prairie dog townswill be avoided or minimized, to protect sendtive species
such as the burrowing owl and mountain plover.

A disturbance-free buffer zone of one-quarter mile is established around a sage grouse lek to reduce
the likdihood that proposed drilling and construction activities will disrupt breeding and nesting
activities. A seasond timing restriction will extend outward for another 1% milesfrom the one-quarter
mile buffer-free zones applicable during March 1 through June 15.

At the discretion of the surface owner, native species will be planted to reestablish specia habitats.
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Cultural Resources

« All areas of proposed ground disturbing activity will be inventoried for cultural resources at the
APD/POD or Sundry Notice phase of each action.

»  Spedific plansfor avoidance or data recovery will be recommended for any significant Steswithinthe
area of potentia effect of the proposed activities.

Land Use and Transportation

« |f CBM development activitiesare proposed inthe vidnity of scattered subdivisons near Gillette, Ste-
specific mitigating measures will be developed to minimize the impacts and to resolve conflicts.

« Over the project life, uneconomic and depleted wels will be plugged and abandoned, and the
disturbance reclaimed and revegetated to approximate pre-project conditions.

» Recamationand find closure of the proposed operations will reestablish the land uses of grazing and
wildlife habitat in the disturbance aress.

« CBM fadlitiessuchas centra gathering and metering facilities or compression facilities will be fenced
as pecified by the BLM.

» Roads and facilities no longer needed will be removed and the affected areawill be rehabilitated.

» Wherefeasble, eachaccess road will be constructed in atransportationcorridor that will dso include
gas and water pipdines, and eectrica cables.

Visual Resources

« Gathering lines, water lines, high pressure gas lines and underground dectrica cables will be located
aong road rights-of-way whenever feasible.

« Long-term visud impacts will be minimized by designing permanent structures to harmonize with the
surrounding landscape to the extent feasible, recontouring and revegetating disturbed areas no longer
needed for operations as soon as practicable, and by reshagping sraight edges of clearing resulting from
roads, pipelines, well pads, and compression facilitiesto creste irregular or indistinct edges.

» Proposed fadility developments on BLM-administered federal surface will be consstent with BLM
management objectives for mapped VRM classes.
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All proposed wdls and facilities on FS-administered federa surface will be consagtent with FS Visud
Qudity objectivesfor the Thunder BasnNationa Grasdand. Adversevisud impactswill be minimized
through careful locationof facilities, minima disturbance of affected sites, and design of fadilities so that
they harmonize with the surrounding landscape.

Use of two-track and exigtingroadsand centrdization of gas compressionfadilitiesaong exising roads
will minimize the visud impact of the road network.

The use of buried power lines to each wel, where feasble, will reduce the linear dement in the
landscape.

Congruction debriswill be removed immediately, asit creates undesirable textured contrasts with the
landscape.

Resource protection measures proposed for erosion control, road construction, rehabilitation and
revegetation, and wildife protection will be implemented during the approval of APDs and Sundry
Notices. These measures dso will mitigate impactsto visua quality.

Noise

Compressors should belocated at |east 600 feet from senstive receptors(residences, school s, medica
fadlities and recreation areas). Under current Wyoming law, the WDEQ can only require this
mitigation to occur if municipa or county land use plans address Sting of noise emitters.
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CHAPTER 3
AFFECTED ENVIRONMENT

INTRODUCTION

The project area for the affected environment encompasses approximately 3,600 square miles or
2,317,000 acres. This area coincides with the project area analyzed in the Wyodak EIS.

The descriptionof the affected environment focuses primarily onar qudity, hydrologic, and hydrogeologic
conditionsinthe project areabecauseit isbdieved these agpects of the environment are the most likely to
be affected by the proposal. Other aspects of the environment have been discussed in the Draft and Find
Wyodak EISs (USDI BLM 1999a, b), Buffdo RMP (USDI BLM 1985), the BRA Oil and Gas EA
(USDI BLM 1980a), the West Rocky Butte Coal Lease ApplicationEIS(USDI BLM 1992a), the Jacobs
Ranch Cod Lease ApplicationEA (USDI BLM 1991), the West Black Thunder Coa Lease Application
EA (USDI BLM 1992b), the North Antelope/Rochelle Coal Lease ApplicationEA (USDI BLM 1992c),
the EA for American Oil and Gas Marquiss CBM Project (USDI BLM 1992d) the Lighthouse CBM
Project EA (USDI BLM 1995¢), the Eagle Butte Coal Lease Application EA (USDI BLM 1994a), the
Antelope Coal Lease Application EA (USDI BLM 19953), the Gillette North CBM Project EA (USDI
BLM 19968), the Gillette South CBM Project EIS (USDI BLM 1997a), the North Rochdlle Coal Lease
Application EIS (USDI BLM 1997b), the Powder River and Thundercloud Coa Lease Application EIS
(USDI BLM 1998h), the environmental analysis project record for the Horse Creek Cod Lease
Application (USDI BLM 1998c), the Land and Resource Management Plan for the Medicine Bow
National Forest and TBNG (USDA FS 1985), and the Oil and Gas Leasing EIS for the TBNG (USDA
FS 1994). There is additiona detailed information onwildife, soils, vegetation, air qudity, surface water,
groundwater, and culturd resources within the exising coal mine permit areas and associated buffer zones
inorigina mining permit applications, in subsequent mining permit amendmentsand renewals, and inannua
mine reports for the Buckskin Mine, Rawhide Mine, Eagle Butte Mine, Dry Fork Mine, Ft. Union/Kfx
Mine, Wyodak Mine, Cabalo Mine, Bdle Ayr Mine, Cordero-Rojo Mine complex (formerly the Cabdlo
Rojo and Cordero Mines), Coal Creek Mine, Jacobs Ranch Mine, Black Thunder Mine, North Rochdlle
Mine, North Antelope Mine, Rochelle Mine, and the Antelope Mine. All of these coal permit documents
are required by state lawv. They are submitted to and gpproved by the WDEQ, Land Qudlity Division
(LQD), and are available for viewing at the WDEQ officesin Sheridan and Cheyenne.

Severd critica dements of the human environment would not be affected by the project or are not known
to be present withinthe project area. Consequently, they are not discussed further. Thesecritica dements

areareasof critica environmental concern, prime or unique farmlands, hazardous wastes, wild and scenic
rivers, wilderness, and paleontological resources.

LOCATION

The project area for the Wyodak Drainage EA is located in northeastern Wyoming, within Campbell
County and small portions of Converse, Johnson, and Sheridan Counties. All of the project area has been
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andyzed inprevious environmenta impact assessmentsfor CBM projects. These assessments includethe
Wyodak EIS, Gillette North EA, and Gillette South EA.

The project areaiis along rectangular area extending up to 110 milesina North-South direction from the
Wyoming-Montana border, and covering nearly 40 milesinan East-West direction a some locations. The
eastern extent is defined by the areas of mgor coal development in eastern Campbell County. Gillette,
Wyoming is located adjacent to the eastern boundary of the project area, just outside the area s eastern
limit. Wright, Wyoming islocated inthe southern portion of the project area. Wyoming Highway 59 passes
through the project area, connecting Interstate 90 at Gillette with Interstate 25 near Douglas, Wyoming.

PHYSIOGRAPHY AND TOPOGRAPHY

The project area is a high plains area within the eastern portion of the Powder River Basin (PRB). This
basin is bounded by the Black Hills on the east, the Big Horn Mountains on the west, the Hartville Uplift
on the south, and the Ydlowstone River on the north. The western hdf of the project areaincludesthe
Powder River Breaks. Landforms of the area consst of a dissected, rolling upland plain, with low reief,
broken by low red-capped buttes, mesas, hills, and ridges. Elevations range from 3,600 to 5,000 feet
above sea levd. The mgor river vdleys have wide, flat floors and broad floodplains. The drainages
dissecting the project areaareincisedand typicaly ephemera or intermittent. Thus, they are not permanent
or year-round water sources. Underground coa seams are important aguifers in many parts of the project
area, feeding sorings and seeps. Drainage catchments and open basins are separated by scoria hills, ridges,
and buttes.

The project areaforms alow divide anong severd drainage systems. Northwesternand western portions
of the area, generally those areas west of Highway 50 and north of Highway 387, are drained by the north-

flowing Powder River. The northeastern portion of the project area is drained by tributaries of the Little
Powder River. The area east of Highway 50, located between the communities of Gillette and Wright, is
drained by the Belle Fourche River and its tributaries. The areas south and east of Highway 387 are
drained by the Cheyenne River.

GEOLOGY AND MINERAL RESOURCES

The project areaislocated aong the easternlimb of the Powder River structura basin. The portionof the
PRB gdtuated within Campbell County is one of the mgor minera development areas in North America.
Coad, ail, gas, and uranium have been the principal resources extracted from the basin.

This north-south trending syncline was formed about 60 million years ago during the Laramide Orogeny
(episode of mountain-building), whichoccurred inthe early Tertiary Period of geologic time (WGS 1996).
Basin sediments were derived from the Bighorn Mountains to the west, the Laramie Mountains and
Hartville Uplift to the south, and the Black Hills to the east. Geologic formations exposed at the surface
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within the project area include Quaternary dluvid deposits, clinker, and the White River, Wasatch, and

Fort Union Formation (Fms) (Table 3-1) (WGS 1987 and 1990).

Table 3-1

Generalized Description of the Shallow Geology
Within the Wyodak CBM Project Area

conglomerate lenses with many coal beds
present in the lower part (WGS 1990). It
dates from the Eocene epoch of the Tertiary
period (37 to 58 million years ago). This
formation isfound at the surface throughout
most of the project area south of Gillette as
well asthe area northwest of Gillette.

Aquifer
Formation Description Characteristics

Alluvium Unconsolidated and poorly consolidated Fine-grained aluvium usually yields a
Quaternary alluvial deposits of silt, sand, few gallons per minute, more in coarser
and gravel. Underlies floodplains and low deposits.
terraces. Thickness generally less than 50
feet (WGS 1974).

Clinker Reddish to black baked and fused rock Highly fractured clinker has very high
formed by natural burning of coal seams transmissivities and specific yields.
within past few million years. Caps, hills and Generally unconfined. Contact springs at
ridges. Thicknessisup to 200 feet. base of clinker yield up to 400 gpm.

Wasatch Arkosic sandstone, siltstone, shale, and Discontinuous lenticular sands, fine- to

medium-grained; generally supply
provides adequate quantities for stock
use.

Wasatch/Fort Union Contact

Upper Fort Union

Coal, 50 to 100 feet or more thick.

Continuous, fractured coal seam.

(Upper Tongue

River/Wyodak

Coal)

Upper Fort Union Interbedded sandstones, siltstones, shales, Sands fine- to medium-grained; Leboisa
(Lower Tongue and coals. leaky confining layer between Upper and
River) and Lebo Lower Fort Union.

Lower Fort Union/
Tullock

Interbedded sandstones, shales, and coal.

Sands somewhat coarser than Upper Fort
Union; sand at base of Fort Union
(Tullock) is good producer and has
regular industrial use.

Unconsolidated and poorly consolidated aluvid depositsof Quaternary age (Iessthan2 millionyears old)
are found in the floodplains and low terraces of the larger streams draining the area (WGS 1990). These
deposits are comprised of Slt- to gravel-szed materid that has been eroded from gltstone, sandstone,
limestone, conglomerate, and clinker within the PRB.

The naturd burning of coal bedsin the PRB over the past few million years has consumed billions of tons
of coa and has baked and melted the overlying bedrock. This metamorphosed rock, known as clinker,
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presently coversabout 1,600 square milesof the PRB inbothWyoming and Montana (Coates and Heffern
2000). A wide variety of clinker rock types is produced, depending on lithology of the parent rock,
temperature and duration of heating, and degree of oxidation. Clinker can vary from red brick-like baked
rock to gray ceramic porcellanite to black vesicular paralava. Being more eroson-resistant than unbaked
rock, clinker caps hills and ridges, such as the Rochdlle Hills dong the eastern edge of the study area.

The White River Fm is composed of tuffaceous claystone and sltstone with conglomerate lenses near its
base (WGS 1987). It datesfrom the Oligocene Epoch of the Tertiary Period (24 to 37 million years ago).
Within the project areg, this formation is only found capping the Pumpkin Buttes, located in southwestern
Campbd| County.

The Wasatch Fmis composed of i nterbedded arkos ¢ sandstone, siltstone, shale, and conglomerate lenses,
and also contains many coal beds (WGS 1990). It dates from the Eocene Epoch of the Tertiary Period
(37 to 58 million years ago). Thisformation occurs at the surface throughout most of the project area.

The Fort Union Fm is composed of interbedded sandstones, siltstones, shaes, claystones, and cod, with
minor conglomerate and limestone lenses. It dates from the Paleocene Epoch of the Tertiary Period (58
to 66 million years ago)(WGS 1990). Fort Union sediments were deposited by north-flowing braided,
meandering and anastomosed streams, and swamps in the basin center, and by dluvid fans at the basin
margin (Flores et al. 1999). This formation occurs throughout the project area and is exposed at the
surface withinthe northernthird of the area and along the eastern margin of the area. The Fort Unionhas
been divided into three members. Tongue River, Lebo, and Tullock. The Tongue River isthe uppermost
member and isrich in sasndstone and cod. The middie Lebo member has ahigh percentage of shde, and
the lowest Tullock member is dominated by sandstone.

The upper part of the Tongue River member contains the Wyodak coa zone. The Wyodak isaso known
asthe Wyodak-Andersonor Anderson-Canyon coal zone inthe project area(USGS 19864) and may dso
be correlated in a corkscrew fashion with lower coa zones such as the Big George, Wall, and Pawnee
(Goolshy and Finley 2000). The Wyodak zone may contain as many as 11 distinct coa beds within an
interval as much as 900 feet thick. These bedsmergein placesinto asingle bed asmuch as 200 feet thick.
Severa lesssgnificant cod zones, such asthe Fdix, Wall, and Pawneg, lie dbove and bel ow the Wyodak.
Regiondly, the different cod zonesmerge, lit, and pinch out laterdly, forming a shingled or overlapping
pattern; locdly they display azigzagpattern (Floreset al. 1999, Flores 2000). Goolsby and Finley (2000)
go a step further and postulate that the mgjor Fort Union coasin the eastern PRB of Wyoming are part
of a gngle lithologic unit that was continuoudy deposited through late Paeocene time in a migrating
depositiond center. Inthe project area, the Wyodak zone occurs at depthsranging from 200to 1,000 feet
below the surface, increasng in depth from east to west; total thicknesses of cod beds in this zone
commonly range from 50 to 150 feet.

The Wyodak isthe primary target zone for the proposed CBM wells associated withthis project, dthough
inplacesthe Fdix, Big George, Wal, and other zones are being developed. The methane contained inthis
cod is present in afree state, adsorbed on interior pore surfaces and micropores of the coal matrix, and
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dissolved in water contained within the seam. Reducing the hydrogtatic pressure on the coa seam by
pumping off the water enhancesthe rel easeand production of methane previoudy trapped inthe coal matrix
aswell as gas dissolved in the water.

The Wyodak cod is mined extensively in open pit mines located just east of the project area. The PRB
contains some of the largest accumulations of low-sulfur subbituminous cod in theworld. The cod and its
associated clinker are exposed at the surface in north-south oriented outcrops aong the eastern boundary
of the project area(USDI BLM 1985). The cod occurs a depth, below the surface, throughout the rest
of the project area. This cod isvaued for its clean-burning properties.

Exposures of clinker are associated with coal outcrops, marking the locations where cod has burned in
place. Burning cod inthe PRB isanatura process that has been going on for the last few million years,
snceeroson began to expose the coal beds (Coates 1991). It haslong been recognized that spontaneous
combustion, range fires, forest fires, and lightning cause cod outcropsto burnnaturaly, producing clinker
(Rogers 1918). The U.S. Bureau of Mines conducted fire control projects on 39 natural and manmade
cod firesin the PRB between 1949 and 1977 (Kim and Chaiken 1993).

Clinker exposuresinthe eastern PRB occur primarily ong the eastern boundary of the project areaiin the
Rochelle Hills and within the Powder River Breaks in the northern portion of the project area and are
associated withthe natural burning of the Wyodak coal zone. Burning of the Felix coa zoneintheWasaich
Fm has produced a number of isolated clinker-capped buttes and ridges dong Highway 59 between
Gillette and Wright. As cod burns, the burn front advances into the hillsde until, with incressing depth,
fissuresinthe overburden above the codl fal to reachthe surface. At that point, the supply of air iscut off,
extinguishing the fire (Coates and Heffern 2000, Heffern and Coates 2000).

Studies by the former U.S. Bureauof Mines(Kim 1977, Kim and Chaiken 1993, Kuchtaet al. 1980) and
by Goodarzi and Gentzis (1991) describe reactions that can raise the temperature of cod to theignition
point. Two exothermic processes - wetting and oxidation - contribute to spontaneous heating. Lower rank
coal s, suchas the subbituminous coas inthe PRB, are epecidly prone to spontaneous combustion. When
moigt ar comes in contact with dry coal, the heat of wetting reaction releases heat and raises the
temperature of the cod. The rise in temperature caused by this physicd reaction can be enough to
accelerate the chemica process of oxidationinthe cod. Thiscritica “oxidation accderation” temperature
is as low as 35°C. for lignite and subbituminous coas. After this temperature is reached, oxidation and
heating quicken due to chemical changes and release more volétile gases such as carbon dioxide and
methane, until ignition occurs at 400° to 500°C. Sarnecki (1991) noted that when water levels drop in
abandoned mineswithunconfined coal aquifers, oxidationincreases and the self-heating of coal accel erates
until combustion occurs. In summary, conditions favoring spontaneous combustion include: 1) low rank
cod, such as in the PRB, with a high percentage of reactive vitrinite and exinite macerads; 2) fresh,
unwegathered cod; 3) fine particle Sze of the coal creeting ahigh surface-to-volume ratio; 4) alarge enough
meass of such finely divided cod to minimize heat loss by radiaion; 5) exposure of cod to oxygen above
the water table; 6) moist ar promoting heat of wetting; and 7) ahigh rate of air flow to provide oxygen.
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The northern San Juan Baain (SJB) in southwest Colorado has experienced cod fires, methane seeps, and
dead and stressed vegetationat anumber of locations since CBM devel opment began a decade ago (USDI
BLM San Juan Field Office 2000). What isthe potentia for coal firesand methane migration or seepage
withinthe PRB? Although some similarities exist between the two basins, there are Sgnificant differences.

1.

Basin pressurization and regiona groundwater flow - The PRB isnot anoverpressured basin, asisthe
SIB. Groundwater flow in the PRB cod aguifer is generaly downdip to the northwest, toward the
center of the basin (USGS 1986h), rather than updip toward the outcrop.

Recharge fromdlinker - Unlikethe SIB wherethereislittle groundweter recharge or dinker at the coa
outcrop, extengve deposgits of porous clinker occurring in the PRB east of the coad minestrapranfdl
and snowmet and help recharge the coal aguifer to the west (USGS 1988, Peacock 1997, Heffern
and Coates 2000).

Cod characterigtics - The subbituminous cod in the PRB is more prone to spontaneous combustion
thanthe bituminous coal inthe SIB (Kim 1977). Bituminouscod generaly has better-devel oped cleat
sysems than subbituminous cod; hence, more avenues for water and methane to migrate.
Subbituminous cod has higher water content than bituminous cod.

Methane characteristics - The natura gas from coal in the SIB is largdy thermogenic, generated at
depth from the high temperatures and pressures associated withburid, and is“wet” - containing some
higher weight hydrocarbons such as ethane in addition to methane. In the PRB, the natural gas from
coal isbiogenic, derived frombacteria breakdown of the cod, and is“dry” - overwhdmingly methane
with little or no higher weight hydrocarbons (Gorody 2000).

Gas pressures - Virgin reservoir pressures in SIB cods (1000 to 1500 ps) are over an order of
magnitude higher than those for PRB cods (40to 50 ps). Producing pressures are 300 to 600 psi for
SIB codsbut 5 ps or lessfor PRB codls.

Basin structure - In the SIB outcrop area, where methane seepage occurs, it is confined to amuch
sndler area. Stratadip 20 to 50 degreestoward the basininthe northern SIB but only 1 to 2 degrees
in the eastern PRB. Therefore, methane seepage may be more concentrated in the SIB than in the
PRB. The SIB a0 is more highly deformed than the eastern PRB and contains more faults and
fractures that could serve as conduitsfor methane migration. Aubrey et d. (1998) dso note the lack
of subgtantia caprock in the SIB that would limit the flow of groundwater or methane migration.

Experience in exiging mines - Mine fires are common in piles of cod fines a the base of highwalsin
PRB minesand areregularly extinguished. Since CBM deve opment began, mineingpectors have not
noted adgnificant increase or decrease in the number of firesin cod pits located east of the Marquiss
and Lighthouse CBM projectswhere, to date, groundwater drawdown due to CBM development has
beengreatest. Moreover, the frequency of cod firesin these pitsisamilar to that for cod pitslocated
some distance from CBM devel opment.
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8. Direction of recharge from streams - In the northern SIB, streams flow south from the San Juan
Mountainsinto the basin. In the PRB of Wyoming, many streams (induding the Bdlle Fourche River,
Cheyenne River, and Little Powder River) have their heedwaters within the basin and flow east out of
the basin. Thismay affect the amount of groundwater recharge into the respective basins.

Methane seepage can occur naturdly in the vicinity of near-surface coa seams (Glass et d. 1987, Jones
et d. 1987). The potentid for methane migration within the PRB is not limited to areas containing near-
surface coa seams (areas near the coal outcrops dong the eastern margin of the project area) or areas
where dewatering has occurred. Methanemigration potentialy could occur at widespread locationswithin
the PRB, as methane can migrate long distances aong naturally-occurring joints or fracturesin rocks, as
well as up poorly-completed wells and drill holes. Whether methane seepage could accel erate the natural
process of cod combustion at the outcrop is an unresolved question.

Most of the cod in the project areais federdly-owned. These federa cod landsare withinthe Wyoming
portion of the decertified Powder River Federd Cod Region (USDI BLM 1998c). There are 16 active
cod mines or mine complexes adjacent to the project area (M ap 1-2). In 1999, 320 million tons of cod
were produced frommines|ocated inthe vidnity of the project area- dmost athird of total coal production
in the United States (WSGS 2000).

Conventiona oil and gas explorationand productiona so occur withinthe project area and other portions
of the PRB. Asof 1996, there were 44 fields and 407 wells producing conventiond oil and gas (Dwight's
1996). Currently producing formations underlying the Wyodak cod zone include severa from the upper
Cretaceous. Parkman Sandstone, Sussex Sandstone, Teckla Sandstone, Niobrara Shale, and Turner
Sandstone. Producing formations from the lower Cretaceous are the Mowry Shae, Muddy Sandstone,
and Dakota Sandstone. The Pennsylvanian/Permian Minndusa Fm is Stratigraphicaly the lowest (ol dest)
producer.

Drillingfor CBM inthe PRB beganin 1987 (WOGCC 2000). Asof November 30, 2000, atota of about
7,176 wells have been drilled; approximately 4,093 of these wells are in production.

The southwestern portionof the project arealies within the Pumpkin Buttes uranium mining digtrict (WGS
1974). The greatest tonnage of uranium mined within Campbell County was in 1960. Surface deposits
inthe Pumpkin Buttes areawere depleted inthe 1960s. Significant uranium reserves remain in subsurface
roll frontsin sandstone. These uranium-bearing sandstonesliein the Wasatch Fm, abovethe Wyodak coa
zone. Onein-dtu minein the didrict, the ChristiansonRanchMine, produced 507,000 pounds of yellow
cakein1997 (WGS 1999). It islocated immediatdy west of the project areain T45N, R77W. Although
there are currently no active mines or plans for new operations within the project area (WGS 1985 and
1999), in-gitu (in place) solutionleaching of subsurface uranium is occurring adjacent to the project area
Three active in-tu operations are located in Converse and Johnson Counties.
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WATER RESOURCES

Surface Water

The project area drains into the Little Powder River, Bdle Fourche River, Upper Cheyenne River, and
Powder River drainages, whichare dl tributaries of the Missouri River (M ap 1-1). The mgor river vadleys
have wide flat floors and broad floodplains. Tributariesin the project area are incised and drain areas of
isolated, flat-topped, clinker covered buttes and mesas, 100 to 500 feet above the valey floors. The
drainage dengty is higher in the northern, southern, and western portions of the project areathanin the
central portion of the project area. The tributaries are ephemera with flow occurring in response to storm
events and snowmelt.

The Little Powder River flowsnorth, draining the northeastern part of the project area north of Gillette. Its
tributaries, from upstream to downstream include Rawhide, Corra, Cow, Cottonwood, Spring, Wildcat,
Horse, White Tall, Elk, Dry, and Olmstead Creeks. The Belle Fourche River flows generdly to the
northeast, through the southern haf of the project area. Principd tributariesfromupstreamto downstream
include All Night, Fourmile, Mud Spring, Wild Horse, Threemile, Hay, Rattlesnake, Cod, Dry, Cabdlo
and Donkey Creeks. Upper tributaries of the Cheyenne River generally flow east or southeast. These
include Antelope, Little Thunder, and Black Thunder Creeks. The western and northwestern portions of
the project areainclude upper tributaries of the Powder River, which flow southeast to northwest in the
project area from Pleasantdale north. Tributaries indude Beaver Creek, Dead Horse Creek, Barber
Creek, FortificationCreek, Bull Creek, Deer Creek, Wild Horse Creek, Ivy Creek, Spotted HorseCreek,
L-X Bar Creek, S-A Creek, and Bitter Creek.

The project area is semi-arid with average annud precipitation ranging from 11 to 16 inches.
Approximately tenpercent of the precipitationfdls between December and February and 30 to 40 percent
occurs between June and August (Martner 1986). The USGS has collected long-term flow information
from some of the larger drainages. This information is summarized in Table 3-2. Surface water flow
typicaly is expressed in cubic feet per second (cfs). One cfsis equivalent to 448.83 gdlons per minute
(gpm). Large flows or volumes of water often are expressed as acre-feet (ac-ft). One ac-ft is equivdent
to 43,560 cubic feet or 325,851gdlons. Contributing watersheds varied in size from 72 to 1,690 square
milesin extent. Hows ranged from no flowto 10,300 cfs (gpproximately 4,623,000 gpm) dong the Belle
Fourche River, just east of the project area below Moorcroft. At many stes the minimum flow aso was
the dally median flow, reflecting the semi-arid character of the area. There is very little base flow
contributionfromgroundwater for streams originating in areas underlainby the Fox Hills-Wasatchsequence
(USGS 1986¢). Maximum flows occurred in May 1978, when the region experienced a flood of 0.5
percent probability, or a flood that occurs once every 200 years. The mean flows for larger drainages
ranged between 0.66 cfs (gpproximatey 300 gpm) for Raven Creek draining a76-sgquare milewatershed
near Moorcroft and 24.02 cfs (gpproximately 10,800 gpm) for the Bele Fourche River below Moorcroft.
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Table 3-2
Flow Statistics from USGS Gaging Stations in Wyodak Project Area
Drainage Median |Minimum | Maximum
Station Area Period of | Count Mean Flow Flow Flow (cfs)
Station Name Number . Mi. Record n Flow (cfs cfs cfs Date
Little Powder River Basin
Little Powder River 06324890 204 08/31/77 - 2220 5.83 0.23 0 1620
Below Corral Creek 09/30/83 05/18/78
Near Weston
Little Powder River 06324925 540 09/01/77 - 1498 22.29 0.58 0 3130
Near Weston 10/07/81 05/18/78
Little Powder River 06324970 1235 10/0172 - 8154 19.34 2.30 0 5000
Above Dry Creek Near 01/27/95 05/19/78
\Weston
Belle Fourche Basin
Belle Fourche Below 06425720 495 10/01/75 - 2769 243 0.01 0 1060
Rattlesnake Creek Near 09/30/83 05/19/78
Piney
Coal Creek Near Piney 06425750 71.8 10/01/80 - 1095 1.09 0 0 251
09/30/83 05/27/81
Belle Fourche Above 06425780 594 10/01/75 - 2922 4.36 0.07 0 2150
Dry Creek Near Piney 09/30/83 05/18/78
Caballo Creek at 06425900 260 08/31/77 - 2222 2.57 0 0 1500
Mouth Near Piney 09/30/83 05/19/78
Raven Creek Near 06425950 76 08/30/77 - 2223 0.66 0 0 213
M oorcroft 09/30/83 03/20/78
Donkey Creek Near 06426400 246 08/31/77 - 1500 10.15 0.38 0 2530
M oorcroft 10/08/81 05/19/78
Belle Fourche River 06426500 1690 10/0v43- | 15711 24.02 11 0 10300
Below Moorcroft 09/30/96 05/19/78
Cheyenne River Basin
Dry Fork Cheyenne 06365300 128 11/01/76 - 2525 0.83 0.08 0 631
River Near Bill 09/30/87 05/18/78
Little Thunder Creek 06375600 234 09/07/77 - 4773 1.88 0 0 1570
Near Hampshire 09/30/96 05/18/78
Powder River Basin
Dead Horse Creek 06313700 151 10/01/71 - 6945 2.07 0.01 0 819
09/30/90 05/18/78

Source: USGS 1998b

Table 3-3 summarizesaverage annud runoff for USGS gaging sations for whichdata are available for ten
years or more. The Little Powder River, Black Thunder and Little Thunder Creek drainages generate
between 10 and 19.9 ac-ft of runoff per square mile Donkey Creek and the drainages tributary to the
Powder River yidd between 20 and 49.9 ac-ft per square mile. The Bdle Fourche drainagesexhibit annua
runoff volumes between 0 and 9.99 ac-ft per square mile (USGS 1986¢). These ranges of annua yields
overestimaterunoff within amal watersheds, but broadly reflect the larger river basin. Average annud runoff
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rangesfrom667 ac-ft per year onthe Dry Fork at the Cheyenne River near Bill, Wyomingto 17,400 ac-ft
per year at the Belle Fourche River below Moorcroft, Wyoming.

Table 3-3
Average Annual Runoff from Selected USGS Sites
USGS Station Average Annual Runoff | Period of Record
Station Name Number ac-ft
Little Powder River Basin
Little Powder River above Dry Creek near 06324970 15,920 1973 - 1996
\Weston
Belle Fourche Basin
Belle Fourche River below Moorcroft 06426500 | 17,400 | 1944- 199
Cheyenne River Basin
Dry Fork Cheyenne River near Bill 06365300 667 1978 - 1981
1986 - 1987
Little Thunder Creek near Hampshire 06375600 1,370 1977 - 1996
Powder River Basin
Dead Horse Creek | 06313700 | 1,510 | 1971-1990

Source: USGS 1986¢ and 1998b

Stormflows have been caculated by the BLM from data acquired at USGS stations and from other sites
for whichdally datawere available. Thisinformation is tabulated on T able 3-4. Many streamreaches have
very nomind flows during 2- and 5-year, 24-hour sorm events.

The water produced from wells typicaly isexpressed ingalons per minute (gpm). One gdlonisequivaent
to 0.134 cubic feet. One gpm is equivaent to 0.002 cfs (approximately). The flows generated by the
discharge of produced water into surface waterstypicaly are expressed in cubic feet per second (cfs). One
cfsisequivaent to 448.83 gdlons per minute (gpm).

Produced water fromCBM devel opment initiated in 1993 has supplemented stream flow in portions of the
project area described inthe Marquiss, Lighthouse, and Gillette North CBM Project EAs and the Gillette
SouthCBM Project EIS (USDI BLM 1992c¢, 1995c, 19963, and 19974a). Point source dischargesranging
from 0.04 to 0.22 cfs (gpproximately 17 to 100 gpm) per location are supplementing existing flows or
wetting otherwise dry channds year-round for some stream channel lengthor segment bel ow the discharge
points.

As of November 30, 2000, approximatdy 4,093 exising CBM wadls in the Wyodak project area are
currently producingwater at arate onaverage of 11.1 gpmor 55,416 acrefeet per year (Greystone 2000).
Flows within the Wyodak project area and outflows of surface waters from the project areaare reduced
by losses due to evapotranspirationto the atmosphere and leakage (infiltration) into underlyingdluwiumand
geologic substrates. The andysisin Wyodak EI'S assumed aloss of one percent per mile (WSEO 1998a).
However, recent observations by BLM and othersindicatethis previoudy assumed rate of one percent per
mile used in the Wyodak EIS is much less than the actua observed rate of loss. A recent unpublished
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Table 3-4

Predicted Storm Flows from USGS Gaging Stations*

Drainage Flow
Station Area 2-Year 5-Y ear 10-Y ear 25-Y ear 50-Y ear 100-Y ear

Station Name Number (sg. mi.) 24-Hour 24-Hour 24-Hour 24-Hour | 24-Hour 24-Hour
Powder River Basin
Dead Horse Creek tributary near Midwest 06312910 1.53 223 386 524 733 917 1,130
Rucker Draw near Spotted Horse 06317050 3.98 84 335 696 1,530 2,570 4,100
Little Powder River Basin
Little Powder River tributary near Gillette, WY 06324800 3.45 9 24 41 74 112 163
Little Powder River near Broadus, MT 06325500 2040 1,120 1,750 2,170 2,690 3,070 3,450
Belle Fourche River Basin
Donkey Creek tributary above reservoir near 06426195 0.2 27 65 99 152 198 249
Gillette, WY
Belle Fourche River below Rattlesnake Creek, 06426500 1690 797 1,740 2,770 4,720 6,830 9,660
near Piney
Cheyenne River Basin
Pritchard Draw near Lance Creek 06382200 5.1 610 1,160 1,660 2,450 3,180 4,030

1

USGS 1988
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BLM study of the Bdle Fourche drainage concludes, that during periods of little or no precipitation,
evapotranspiration and infiltration losses may be greeter than 90 percent (Meyer 2000). The study also
states that gmilar trends have been observed in the Litle Powder River drainage. These recent
observationsindicate little or no surfaceflowsgenerated by CBM produced water discharge are reaching
stream gaging stations in the Wyodak project area nor are the discharges flowing out of the project area.
A spedific infiltration study has been initiated as part of the ongoing Powder River Basin Oil and GasEIS
to further quantify the stream/drainage losses within the larger Powder River Basn EIS anadyss area.

Stream channelsinthe Wyodak project area are rdatively narrow, withslt and clay bottoms that are grass
covered in places (USDI BLM 1997a). Naturdl stream flow results primarily from thunderstorms and
snowmet. The groundwater table is intercepted in many reaches; however, very little groundwater is
contributedto streamflow. Establishedfloodplains exist dong the Little Powder River, BdleFourche River,
Powder River, and Cheyenne River and their larger tributaries.

Surface water data (daily discharge, annud peek flow discharge, water qudity, sediment, biology) are
avalable from a few USGS dations near the project area. Mines located downstream have collected
additiond data. The following discussion of water qudity was acquired from the Hydrology of Area 50,
Northern Great Plains and Rocky Mountain Coa Provinces, Wyoming and Montana (USGS 1986¢).

Thewater is hard due to the concentrations of calcium and magnesium. Surface waters are akdine within
Area50 and have pHsranging from 6.1 to 9; most pHs are greeter than 8. Alkdinity is high and exceeds
200 mg/lL CaCO.. Pyrite, the precursor of acid mine drainage is present, but high levels of akdinity buffer
the system to prevent acid mine drainage.

Sediment loads are elevated. Sediment concentrations increase in adirect rdationship to flow, increasing
downstream and during pesk flow periods. Clay particles comprise between 38 and 97 percent of the
sediment load.

Morethan50 percent of the surfacewater stations had average and median dissol ved solids concentrations
greater than 2,000 mg/L. Thereis seasona variability in aninverserdationship to flowsthat resultsinaten-
to-twenty fold differencein Totad Dissolved Solids (TDS) concentrations between peak flow periods and
low flow periods. TDS concentrations from the Little Powder River area vary between 1,200 mg/L for a
peak flow and 3,600 mg/L for low flow. Data from stations on the Belle Fourche document TDS
concentrations vary between 750 and 4,700 mg/L. Stations on the Cheyenne River record TDS
concentrations between 500 and 3,550 mg/L.

Supplementd flowsof CBM produced water are typicdly dightly akdine, hard sodiumbicarbonatewaters
(Table 3-5) (USGS 1984). TDS levds averaged 764 mg/lL for CBM water discharges reported to
WDEQ in 1998 (WDEQ 1998). A recent USGS publicationon constituents of CBM produced waters
collected from47 wdlsinthe Wyodak project area reports that TDS rangesfrom370 to 1,940 mg/L with
a mean of 840 mg/L (Rice et d. 2000). The 764 mg/L and 840 mg/L TDS levels are generdly an
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improvement in water qudity for most streams in the project area under dl flow levels. The nationa
drinking water sandard recommendeation for potable water is 500 mg/L TDS (T able 3-6).

Table 3-5
Statistical Summary of WDEQ Discharge Monitoring Report Data
(12/31/93 - 12/31/97)
Flow EC TDS?! pH Radium 226 TPH

mad__1__apm pmhos/cm ma/L S.U. pei/l ma/L
Mean 0.05 34.6 1146 764 7.2 <0.44 <0.529
Standard Error 0.0028 22.70 2270 | 0.014 0.0489 0.015
Median 0.03 23.3 992 662 7.2 <0.20 0.500
Minimum 0.00 0.0 110 73 5.7 <0.20 0.000
Maximum 1.14 7915 6380 4255 8.7 10.60 8.400
Count 569 569 577 577 580 350 576.000
Confidence level (0.95) 0.0055_| 0.0055 44.49 44.49 | 0.028 0.0959 0.029

1 TDS values derived from multiplying conductivity values by 0.667.
Source: WDEQ 1998.

Table 3-6
Water Quality Criterial
Constituent?
Use Suitability Sodium Chloride Sulfate (mg/L) Total Dissolved Solids
Livestock
Good <500 <1,000
Fair 500 - 1,000 1,000 - 3,000
Poor 2,000 >1,000 >3,000
Irrigation
Good <30%:3 <200 <200 <500
Fair 30 - 75% 200 - 550 500 500 - 2,000
Poor >75% >550 200 - 1,000 >2,000
Domestic <115 <250 <250 <500

1 Source: McKee and Wolf 1963, USEPA 1976, USGS 1985.

2 All values are in mg/L unless as noted.

3 Exchangeable sodium percentage (ESP) is caculated from meg/l by the following equation as:
Nax 100
K+ Na+ Mg+ Ca

Riceet a. (2000) indicatethat TDS inwaters of the Wyodak-Andersen coal increasesfromsouthto north
and fromeast towest. Thesetrends of increasing TDS are generdly aresult of anincreasein sodium and
bi carbonate content of thewater. Sodium and bicarbonate are the dominant cation and anion, respectively,
in PRB CBM water. Sulfate levels among the 47 samples range fromahighof 17 mg/L to less than 0.01
mg/L (mean of 2.4 mg/L). These low vaues for sulfate have a direct inverse influence on barium
concentrations in CBM waeter. The low sulfate levels have resulted in barium levels in the sampled CBM
waters that are rddively high compared to most other groundwater sources (Rice et al. 2000). Among
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the 47 samples, barium leves range from ahigh of 1.6 mg/L to alow of 0.14 mg/L (mean of 0.62 mg/L).
Barium levels for three of the 47 samples exceed the drinking water standard of 1.0 mg/L (T able 3-7).

Table 3-7
Summary of Constituents of CBM Produced Water from Wells in Wyodak Project
Area (6/24/99-5/8/00)

EC TDS As Ba Fe Mn Se Cl SO,
mS/cm mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L SAR

Mean 1300 850 0.0004 | 0.62 0.8 ]0.032 |<0.002 | 13 2.4 12
Minimum 470 270 |<0.0002 | 0.14 | 0.02 |0.018 |<0.002 | 5.2 |<0.01| 5.7
Maximum 3020 2010 | 0.0026 | 1.6 49 ]0.101 |<0.002 | 64 17 32
Count 47 47 47 47 47 47 47 47 47 47

Source: Riceet d. 2000

As areault of a recent antidegradation review and findings analysis for barium, WDEQ has proposed a
permitting strategy for discharge of CBM  produced waters that will ensure the water qudity in an affected
watershed will:

* Not exceed the 2,000 pg/l human hedth criterion for barium on Class 2 waters (state designated high
quality waters that are protected for fisheries and public drinking uses);

» Fully support al designated usesin relation to barium concentrations; and
* Maintan barium degradation and risk to human hedlth a insgnificant levels (WDEQ 2000).

If approved by the Adminigtrator of the Water Qudity Divison (WQD) following a review of public
comments, this permitting strategy would set an effluent limit of 1800 pg/l for discharges indl watersheds.

Manganese concentrations exceed the domestic secondary standard of 0.05 mg/L in gpproximately 17
percent of the 47 samples. 1ron concentrations exceed the domestic secondary standard of 0.3 mg/L in
68 percent of the samples. Manganese and iron can cause sainingand bitter tastes. Neither metd is present
inconcentrations that would limit usefor stock watering or irrigetion. Arsenic and selenium concentrations
do not exceed drinking water standards for any of the 47 samples (Table 3-6)

The sodium adsorption ratios (SARS), representing the proportions of sodium to calcium and magnesum
in solution, for the 47 CBM water samplesrange fromalow of 5.7 to ahighof 32 (meanof 12). Irrigation
water having SAR vaues of 10 to 15 and greater poses a potentia hazard to the health of individud plants
growing in the irrigated soils, and thus, to productivity/yield of the irrigated cropland. The gpplication of
high SAR irrigationwaters resultsina disproporti onate concentration of sodium adsorbed by the soil at the
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expense of cddum and magnesum that dters the physical condition of the soil growth medium. The
sodium imbal ance causes soil structure to breskdown and the soil particles, especidly the clay-sized, to
disperse. Thisdigpersion of soil particles causes the soil to become compact and hard and increesngly
impervious to infiltrating water and air, both of which are necessary for sustaining plants. Of the 47
samples, 16 (34 percent) have SAR vaues equd to or greater than 10. Theirrigationhazard to sustained
crop production posed by higher SAR levels doneisfurther exacerbated by higher overdl sdinity leves
of the irrigation water as measured by dectrica conductivity. Of the 47 CBM water samples, 39 (83
percent) have a combined SAR (sodium) and sdinity hazard that equates to an unsuitable classfication for
use asirrigation water for plants that are not tolerant of saline and sodic soil conditions.

Although CBM produced water may not be suitable for irrigation of crops, the qudity of the CBM water
in the areais generdly suitable for livestock consumption. Table 3-6 shows water qudity criteriareaed
to livestock, agriculturd, and domestic use. Table 3-8 presents water quality data from the Belle Fourche
River just downstream of the project area.

The study areaincludes severd streams which are designated for aguatic life:

Little Powder River ~ Warm water fishery Class-2

Bdle Fourche River Warm water fishery Class-2
Rawhide Creek Margind fishery Class-3
Antelope Creek Warm water fishery Class-2

Little Thunder Creek Warm weter fishery Class-2
The remaining tributaries are Class-4 waters, protected for only livestock and irrigation.

The State of Wyoming's Annual 305(b) Report to EPA (WDEQ 2000) identifies limitations in use
atainment fromdltationand sediment, nutrients, TDS, flow, and habitat dterations. The rivers of Campbdll
and Converse counties mirror that assessment with the primary contaminant inmost surface waters being
sediment. Sediment concentrations are naturdly high in the plains streams within the basin and can be
aggravated by human activities. Any surface-disturbing activity or activity that reduces watershed cover
(vegetation) can increase eroson, influendng sediment concentrations and loads. The 305(b) report
attributes the sources of pallution to overgrazing in rangdand and pasture land; cropland; and the
congtruction of highways, roads, and bridges.

In addition, the 305(b) report identifiesanimpairment to warm water fisheries of the Powder River for an
unknown distance below Sdt Creek from devated levels of sdlenium and chloride.

The State of Wyoming 2000 Section 303(d) (WDEQ 2000) identifieswaterbodieswithinthe state that do
not support al of their designed uses. Gillette Fishing Lake, located south of Gilletteon Donkey Creek, a
tributary of the Belle Fourche River, has elevated levels of silt and phosphatethat impar or are athrest to
the warm water fishery. Thiswas the only Ste identified within the project area.
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Table 3-8
Chemical Analyses of Waters from the Belle Fourche River below
Rattlesnake Creek near Piney, Wyoming
Number of Drinking Water
Pa e ni amples Mean St ard Maximum

SITE DESCRIPTION: Belle Fourche River below Rattlesnake Creek. Site located just below the Hilight Road. USGS Site ID
06425720.
LOCATION: North latitude 43-59-04, west longitude 105-23-16.
DRAINAGE AREA: 495 sguare miles.
PERIOD OF OPERATION: November 6, 1975 through April 13, 1983; and 1994 to 1996.
\Water temperature °C 59 12.31 235 0.0
Discharge ds 102 13.14 1,060.0 0.0
Specific conductivity pumhos/cm 43 3,962.00 8,000.0 1,100.0
pH standard units 38 7.91 None 8.1 7.6
Total organic carbon mg/L 5 9.64 16.0 6.4
Calcium * mg/L 36 270.00 530.0 95.0
Magnesium * mg/L 36 171.00 530.0 35.0
Sodium * mg/L 36 400.00 None 1,200.0 100.0
Potassium * mg/L 36 16.00 45.0 6.4
Chloride * mg/L 36 20.00 250 55.0 4.1

(recommended)
Sulfate * mg/L 36 1,957.00 250 5,400.0 510.0

(recommended)
Fluoride * mg/L 36 0.45 14-24 0.9 0.2
Silica * mg/L 36 3.80 9.4 0.2
Silver * po/l 10 1.10 5 1.0 2.0
Barium * po/l 4 87.50 1,000 100.0 50.0
Beryllium * nal/l 9 7.90 None 10.0 0.0
Boron * noll 36 151.00 None 810.0 50.0
Cadmium * po/l 10 2.40 10 10.0 0.0
Chromium * uoll 10 5.00 50 20.0 0.0
Copper * po/l 10 3.10 None 7.0 1.0
Iron * uoll 36 77.60 None 410.0 10.0
Lead * po/l 10 3.90 50 21.0 0.0
Manganese * nal/l 14 234.00 None 800.0 59.0
Molybdenum * nal/l 5 2.20 4.0 0.0
Nickel * noll 10 3.40 None 6.0 1.0
Arsenic * po/l 1 0.00 50 0.0 0.0
Strontium * po/l 3 2,367.00 3,400.0 1,800.0
|V anadium * uo/l 4 0.325 1.0 0.0
Zinc * g/l 10 20.40 50 40.0 4.0
Aluminum * pg/l 6 36.70 100.0 10.0
Lithium * po/l 8 114.00 300.0 34.0
Selenium * nal/l 10 1.00 10 2.0 0.0
Uranium * uoll 3 9.23 17.0 1.7
Total dissolved solids mg/L 33 3,046.00 500 7,870.0 809.0

(recommended)
Mercury * nal/l 10 0.15 2 0.5 0.0
* Total dissolved.
Source: USDI BLM 1997a
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Erosionoccurslocdly inthreeforms: sheet eroson, gully erosion, and channd/stream bank erosion. Sheet
erosionusudly can be managed by minmizingsurfacedisturbanceand mantaining agood vegetative cover.
Gully erosionoccursinsteeper terrain underlain by sedimentary rocks commoninthe plains portions of the
area. The Wasatch and Fort Union Fms are particularly susceptible to gully erosion. Thistype of eroson
is difficult to control once initiated. Growth of the gully is a function of water discharge magnitude and
duration, which is in turn a function of watershed dope and surface roughness or cover. Gullies can be
controlled by contralling discharge and, conversdly, sustained or reactivated through increasesin discharge
over the equilibrium state. Gully erosionfollowsathreshold pattern. Once guily erosionhas occurred, even
control of the discharge back to the previous equilibrium leve will not stop the growth of the guily. Stream
bank and channd erosion are controlled by stream dynamics. Changes in peak flows, sediment load, or
base flow dl can cause changes in channd morphology. Within most drainages, sediment concentration
increases in adownstream direction; however, sediment yidd per unit area decreases. This decreasein
yield per unit areaiis caused by decreasing gradients and wider, better-developed floodplains.

Surface water withdrawal s withinthe project areatotaed 36.94 million gallons per day (mgd). Table 3-9
summarizeswater usein 1990 (USGS 1998a). The 1990 water year inthe Powder River Basin saw runoff
that was 50 to 70 percent of normd. Almog hdf of the water was used within the Belle Fourche River
basn. Sightly less than haf was used in that reach of the Powder River basin between Midwest and
Arvada, Wyoming (USGS Hydrologic Unit 10090202). The data from this reach includes contributions
fromtributarieswest of the Powder River, and does not include project area contributions to the Powder
River in the far northwest portion of the area. Surface water consumption in the project area is
predominantly associated with irrigation use (28.88 mgd). Mining use totals 6.22 mgd. The public water
supply for the 33,400 people living in the drainage basins in 1990 is acquired manly from groundwater
supplies.

Groundwater

Groundwater resourcesin Campbell County are derived from non-regiona, Quaternary dluvid aguifers
adjacent to rivers and aguifers within the lower Tertiary Wasatch/Fort Union Fms. Deeper, underlying
regiond aquifers include the following: the Upper Cretaceous Lance/Fox Hills, the Lower Cretaceous
Dakota; and the Pdeozoic Madison. These units represent the maority of the sgnificant water-bearing
drata; however, there are afew wels completed in formations which are included in “ aquitard” groups.
These are typicdly lower yield and poorer quality except near the outcrop. In addition to water supplies
that can be devel oped fromthese aquifers, there are afew sorings typicaly of the contact type, oftenat the
base of exposed clinker. A generdized description of the Wasatch/Fort Union geology of this area isin
Table 3-1.

The Wasatch/Fort Union aquifer group includes the Wasatch Fm and the Tongue River (which includes
the Wyodak cod), Lebo, and Tullock members of the Fort Union Fm. The Wasatch sand aguifer forms
the top of the Fort Union sequence. It is underlain by the Wyodak cod, the source of the coa bed
methane for this project. Thethicknessof the shalowest of the bedrock aquifer sysemsinthe PRB ranges
to more than 3,000 feet (Feathers et a. 1981).
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Table 3-9
1990 Water Uses?® Within the WYODAK Project Area

Little Belle Upper Dry Fork Upper
Powder Fourche Antelope Cheyenne Cheyenne Powder Project Area

Category River River Creek River River River? Totals
Totals
Withdrawals, groundwater 4.87 12.42 3.35 4.44 0.59 317 28.84
Surface water withdrawals 4.45 16.68 111 1.44 0.24 13.02 36.94
Total Withdrawals 9.32 29.10 4.46 5.88 0.83 16.19 65.78
Public Supply
Groundwater withdrawals, fresh 0.12 4.20 0.00 0.00 0.00 0.00 4.32
Commercial
Groundwater withdrawals, fresh 0.00 0.05 0.00 0.00 0.00 0.00 0.05
Surface water withdrawals, fresh 0.00 0.04 0.00 0.00 0.00 0.00 0.04
Domestic
Self-supplied groundwater withdrawals, fresh 0.20 0.58 0.01 0.02 0.01 0.09 0.91
Self-supplied surface water withdrawals, fresh 0.01 0.03 0.00 0.00 0.00 0.00 0.04
Industrial
Total self-supplied withdrawals, groundwater 0.00 0.26 0.00 0.00 0.00 0.00 0.26
Self-supplied surface water withdrawals, fresh 0.00 0.17 0.00 0.00 0.00 0.00 0.17
Mining use
Total withdrawals, groundwater 4.22 6.83 3.30 4.37 0.56 2.99 22.27
Total withdrawals, surface water 1.18 1.91 0.93 1.22 0.14 0.84 6.22
Consumptive use, total 2.16 3.78 1.55 2.72 0.22 0.65 11.08
Livestock (stock) use
Total withdrawals, groundwater 0.29 0.12 0.04 0.05 0.02 0.09 0.61
Total withdrawals, surface water 0.24 0.50 0.18 0.22 0.10 0.35 1.59
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Table 3-9
1990 Water Uses?® Within the WYODAK Project Area
Little Belle Upper Dry Fork Upper
Powder Fourche Antelope Cheyenne Cheyenne Powder Project Area
Category River River Creek River River River? Totals

Irrigation use

Groundwater withdrawals, fresh 0.04 0.38 0.00 0.00 0.00 0.00 0.42
Surface water withdrawals, fresh 3.02 14.03 0.00 0.00 0.00 11.83 28.88
Conveyance loss 0.30 4.24 0.00 0.00 0.00 4.73 9.27
Consumptive use, total 157 2.38 0.00 0.00 0.00 2.50 6.45
Reservoir evaporation®

Reservoir evaporation 0.00 10.44 0.00 0.00 0.00 0.00 10.44

Water use is expressed in millions of gallons per day (mgd).
The Upper Powder River Basin is USGS cataloguing unit 10090202 and is located between Midwest and Arvada, WY. This data does include contributions from tributaries west of the
Powder River, outside the project aea. This reach of the Powder River does not include project area contributions to the Powder River in the far northwest portion of the area. The
values in this column overstate water use of the Powder River within the project area

Reservoir evaporation during 1990 is expressed in thousands of acre-feet.

Source: USGS 1998a

3

For Reference:

One galon = 0.134 cubic feet

One acre-foot = 43,560 cubic feet
There are 325,851 gallons per acre-foot
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Alluvial Aquifers

Alluvid aguifers consst of unconsolidated sand, Sit, and gravel that underlie floodplains and the adjacent
stream terraces. Thicknesses are usudly less than 50 feet. Allwium overlying Tertiary sediments (Fort
Union and above) in the centrd part of the PRB is modtly fine-to medium-grained sand and silt. Coarser
deposits occur in the valeys of the Belle Fourche, Cheyenne, Powder, and Little Powder rivers (USGS
1973). Water yidd from the dluvium is afunctionof grain Sze and grain-gze digtribution. Recharge results
from surface infiltration and discharge from underlying strata. Loca groundwater movement dominatesin
these systems, movement is dong the drainage in a downstream direction.

Water qudity in dluvium within the PRB is quite variable. Concentrations of TDS vary from100 to more
than4,000 mg/L; however, they most commonly range from 500to 1,500 mg/L (USGS 1973). Andyses
fromeght wdls completed indluviumwithin the project areahave TDS concentrations that average 2,232
mg/L, and vary between 467 and 6,610 mg/L. M ost waters have calcium or sodium as the dominant metal
ion and sulfate as the dominant base ion. An areaof sodium bicarbonate dluvid groundwater exidsin the
northeast portion of the project area (USGS 1973).

Clinker Aquifers

Clinker aquiferscons st of highly fractured rocks formed by the natural burning of coal beds. Thefollowing
discussion is taken from Heffern and Coates (2000). High permeshility and infiltration rates enable the
1600 sguare miles of clinker in the PRB to store large amounts of weater from rainfal and snowmet, and
protect it from evaporation. This water is dowly discharged to springs, streams and aquifers downdip,
helping to maintain perennia streams during dry periods. These unconfined clinker aquifers have very high
transmissvity and orativity vaues. Sorings which emerge from the base of clinker form the headwaters
of severa perennia streams (including the Little Powder River) and provide wetland habitat for many
species. IntheRochdleHillsof Wyoming, groundwater from clinker recharges cod, overburden, and spail
aquifersdowndip to the west. Somecoa minesencounter inflow from large saturated clinker bodiesupdip,
where water is dammed againg the face of the less permesable cod.

Groundwater qudity inclinker varieswidely. Quality appears better in well-drained areas where soluble
materidsin the clinker have dissolved away, and on clinker-capped plateaus where burning has removed
most or al of the cod. These areas are generdly updip and further away from the burn line, and contain
younger water. Quality is poorer where water in clinker has ponded aong a contact (burn line) with
unburned coal downdip. Tota dissolved solids (TDS) vaues range from 200 to 10,000 mg/l. Mgor
cations include cacium, magnesum, and sodium. Dominant anions vary from sulfate in clinker next to a
burn line to bicarbonate in clinker downdip fromcoal or inclinker plateaus wherelittle or no coa remains.
Clinker springs on these plateaus commonly have cal cium-bicarbonate type water with TDS values under

400 mgl.
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In the 30-by-80 square mile area containing the mgor coal minesinthe eastern PRB of Wyoming and the
towns of Gilletteand Wright, Heffernand Coates (2000, Plate 1) mapped 153 square miles (98,000 acres)
of clinker.

Wasatch Aquifer

The Wasatch aquifer conssts primarily of fine- to medium-gained lenticular sandstone beds and sand
channdls surrounded and interbedded with siltstone, shales, and coas. The thickness increases from east
to west from 300 feet at the eastern boundary of the project areato over 1,000 feet at the western limit
of the project area. Wasatch shdesand sltstones generdly do not yidd enough water evenfor intermittent
livestock use.

Wils completed in sandstone lensesor sand channdsyidd 10 to 50 gpm (approximately 0.02 to 0.1 cfs)
inthe northernportion of the project area. Wells completed near the southern portionof the PRB canyidd
as much as 500 gpm, which is gpproximatdy equivdent to 1 cfs, (USGS 1988). Artesian conditions are
commonaway fromthe outcrop, particularly from deeper isolated sands. Recharge to the Wasatch Fmis
through surfaceinfiltrationof precipitationand latera movement of water from adjacent clinker, spoil, and
dluvium.

Natural discharge occurs a smal seeps and springs adong surface drainages. Loca flow systems are
predominant with discharge occurring adong creeks and tributaries near recharge areas. Regiona
groundwater movement istoward the north, but isextremdy sow due to the fine-grained and discontinuous
nature of most of the Wasatch sands.

The prediction of groundwater movement and chemicd quality in the PRB can be complex and locdly
variable. Local leakage between aquifers can occur as a result of faulty wel completion techniques and
corrosion of casng in old wells where poor quality water initially was cased off (USGS 1974).
Furthermore, the PRB hasbeen drilled extensvely inthe courseof minerd exploration; incondstent plugging
of test holes dso is a potentiad concern. Commingling of aguifers could occur to some degree within the
project area.

Water typeswithinthe Wasatch Fmare predominantly sodium sulfateand sodium bicarbonate. However,
some cacdum or magnesum sulfate waters are found in the eastern portion of the project area (USGS
1973). Dissolved solids concentrations in 257 samples acquired fromthe Wasatch vary between 227 and
8,200 mg/L, have a median concentration of 1,010 mg/L, and have an average concentration of 1,298
mg/L (USGS 1986¢). Andyses from approximately 143 wells completed in the Wasatch, located in and
near the project area, vary between 146 to 8,200 mg/L. dissolved solidsand have an average concentration
of 1,415 mg/L (USGS 1984).

Andyss of trace metds was conducted for approximately 33 wels completed in the Wasatch (USGS
1984). Sdenium concentrations in groundwater range from below the andytica method detection limits
in 32 of the samples to 0.02 mg/L (USGS 1984). The Qudity Standards for Wyoming groundwaters
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identify acceptable concentrations of selenium for domestic, agriculture and livestock use as 0.01 mg/L,
0.02 mg/L and 0.05 mg/L, respectively. The detection limit in a number of the samples (1 mg/L ) was
greater than the standards.  Selenium exceeded the drinking water standard in4 of 159 samples compiled
fromthe Powder River cod fied. Dissolved sdenium concentrations, ranging from0.003 to 0.330 mg/L,
reported in Sdenium: Reclamationand Environmenta I mpacts, Special Symposium June 1995, have been
recognized in shdlow post mining groundwater (poils) from coa minesin the PRB (USGS 1988, Naftz
and Rice 1989). The sdenium concentrations in these areas probably result from exposure of crushed
Wasatch overburden materids to oxidizing conditions. Oxidizing conditions decrease the stability of
selenium-containing oxides and organic matter, resulting inincreased sdeniumconcentrations within backfill
materials and waters discharging from them (ASSMR 1995).

Fort Union Formation

The upper part of the Tongue River Member of the Fort Union Fm contains as many as 11 coa beds
(Floreset d. 1999) and many discontinuous, lenticular sandstone layers. The Wyodak coal zone has been
correlated in many parts of the PRB and has been given different namesin different parts of the basin as
described inthe previous Geology and Mineral Resources sectionof thisEA. This zone splits and merges
into thick podsinanirregular pattern (Flores 2000). Coa beds equivaent to the Wyodak are tentatively
corrdlaed in the vicinity of Sheridan on the westernside of the PRB. Recent work by the USGS indicates
that the Wyodak combines with other coas to form a 200-ft thick coal seamknown asthe Big George at
adepth of over 1,000 feet in western Campbell County (Flores 2000). For ease of reference in this EA,
the main cod seam that isthe target of CBM development will be referred to asthe Wyodak, and where
it splitsinto two distinct seams, they will be referred to as the Upper and Lower Wyodak.

The Wyodak coal occursat the top of the Fort Union sequence and is the most continuous hydrogeologic
unit in the project area. The determination that the coal is a confined aquifer away from the outcrop is
further documented by the USGS (1986c¢) and invarious mine permit applicationpackages (PAPs) onfile
with the WDEQ/LQD. Artesian conditions exist away from the outcrop. The aquifer consists of the
Wyodak and associated cods, where the Wyodak splits and separates into multiple seams, interbedded
sandstones, and dinker beds. Flow of water in the aguifer is affected in places where the coa seam splits
and isinterbedded with claystone, shae, and sandstone. Flow in the aguifer dsoisaffected by differences
in aquifer properties, caused by varying pattern and degree of fracturing in the coa and by faulting. The
permesbility of the coal-bearing bed isafunctionof fracturing. The cod is not isotropic (uniform), and the
flow occursin fractures within the cod. Wells completed within cod generdly yied from 10 to 50 gpm
(approximately 0.02 to 0.1 cfs) (USGS 1975). Recharge occurs primarily dong the clinker outcrop areas
with asmal amount of leskage from the overlying Wasatch Fm. Recharge into the cod could aso come
from spoil and dluvid aguifers.

Recharge and discharge aso occur localy, where coa underlies valey fill deposits (USGS 1988). As
more operating mines are reclaimed, reclaimed mine areas may become recharge areas for adjacent,
undisturbed Wyodak coa. Regiona flow is to the northwest and away from the recharge areas, as
indicated by the potentiometric surfacemap prepared by Daddow (USGS 1986b). 1nthe southern portion
of the project area, water flow is to the north, moving toward locd discharge areas where Antelope and
Porcupine Creeks cross coal outcrops (USGS 1988). Locd flow patterns may differ fromregiona flow.
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Avallable data suggeststhat near-surface Fort Unionwels do not show a dominant water type but consst
primarily of cadum or magnesum sulfate water. As depth increases below 100 feet, cacium and
magnesum ions are replaced by sodium and bicarbonates. The predominant weter types of existing water
wdlswithinthe Fort UnionFmcong st primarily of sodiumbi carbonate and to alesser extent sodium sulfate
(USGS 1973). Wdls penetrating cod seams or other carbonaceous deposits often yield both water and
gas (primarily methane). Lee (1981) found that groundwater chemistry of the Fort Union Fm in the
northern PRB was highly variable at depths of less than 200 feet, but was dominated by sodium and
bicarbonate ions below 200 feet.

Solute concentrations within the Fort UnionFmarevariable. Past sampling of water from the Fort Union
Fm for TDS yidded an average concentration of approximately 1,350 mg/L for 73 samples from the
Wyodak project area (USGS 1984). The best quaity water typicaly has been obtained from isolated
clinker plateaus (Heffernand Coates 2000). Thisaverage TDS concentration wascons stent with previous
andyss of water from cod beds that typicdly contained between 1,000 and 2,000 mg/L TDS (USGS
1974). Morerecently, the quality of water contained in coa seams has been described in variouscod mine
PAPs and annua monitoring reports on the file with WDEQ/LQD, and was summarized by the USGS
(1988). Based on 379 samples from the Wyodak-Anderson cod aquifer, the median concentration of
TDS was 1,310 mg/L. Basdine data from the Rocky Butte Mine lists average TDS concentrations of
1,210 and 2,120 mg/L, reported by Carter and Wyodak, respectively (USDI BLM 1992a).

As described previoudy in the water quaity discussionfor surfacewater and produced water, TDS leves
averaged 764 mg/L for CBM water discharges reported to WDEQ in 1998 (WDEQ 1998). A recent
USGS publication on constituents of CBM produced waters collected from 47 wells in the Wyodak
project areareportsthat TDS rangesfrom370to 1,940 mg/L withameanof 840 mg/L. (Rice et d. 2000).
Specific TDS levels and concentrations of other key water qudity parameters for Fort Union Fm coal
aquifers (CBM produced water) were discussed previoudy in the surface water section of thisEA.

Tongue River/Lebo

The Tongue River/Lebo consists of sandstones grading to mudstone withdepth (Heffern 2000). Wellsin
the Tongue River/Lebo unit typicaly yidd adequate quantities of water for domestic and livestock use if
a uffident thickness of saturated sandstone is penetrated. Stratigraphicaly lower aquifers are partidly
isolated fromimpacts resulting from dewatering associated withmine activities and CBM productioninthe
Wyodak cod aguifers. Aswith other Fort Union aquifers, recharge is primarily from inflow at outcrop
areas. Groundwater generaly flowsnorth. Water qudity for the Tongue River/Lebo isasdescribed above
for the Wyodak cod aguifer.

Tullock Aquifer

The Tullock aquifer consigts of fine- to medium-grained sandstone layersand thin coal seams interbedded
with sltstone, shde, and carbonaceous shde (USGS 1988). Sandstone channd deposits comprise about
one third of the section; fine-grained overbank sediments make up the remaining two thirds. The Tullock
was deposited in anastomosed river systems that flowed to the east and is 500 to 1,500 feet thick in the
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project area(Brown 1993). The Tullock is separated from the overlying members of the Fort Union Fm
by alesky confining layer (Lebo shae/mudstone). The Tullock is exposed in the west dong the Bighorn
Uplift and inthe east, east of the Little Powder River, inaseries of dissected ridges (USGS 1987). Water
yields of 200 to 300 gpm (approximately 0.4 to 0.6 cfs) are available from the Tullock, making this zone
atractive for municipd and indudrid uses. Most wells for mine facilities are completed in this aguifer.
Recharge to the Tullock results from leskage through overlying strata and infiltration along the outcrop
areas.

Water Use

Groundwater consumption in the project areaaverages 28.84 milliongalons per day or 32,300 acre-feet
per year (Table 3-9) (USGS 1998b). More than 40 percent of this consumption isin the Belle Fourche
River watershed. Mining related withdrawa s associated with pit dewatering and operationa consumption
account for 77 percent of the groundwater use in the project area. All water for domestic consumption
is derived from groundwater supplies, predominately from the Tullock aquifer. Over 90 percent of
domestic consumption occurs in the Bdle Fourche River Basin, where most of the population resides.
Stockwatering and irrigation uses of groundwater accounted for dightly more than one million galons per
day in 1990.

The Wasatch and Fort Union aquifers are the most important local sources of groundwater in the PRB
(Feathersetd. 1981). They aredeveoped extensvely for shallow domestic and livestock wells. Domestic
and livestock wels usudly are low yield, (lessthan 25 gpm or 0.05 cfs), intermittent producers. Water
suitable for domestic and livestock uses typicdly can be found less than 1,000 feet below the surface.
Industrid water wells are used primarily to obtain water for use in subsurface injection that promotes
secondary recovery of petroleum. At cod mines these wells are used for drinking water and dust
abatement. Municipa water supply wellsinthe project areaare predominantly associated with the City of
Gillette' suse of the Tullock aguifer. Gillette' s main water supply wels are located outside of the project
area, about 30 miles east of the City, inthe Madisonaquifer. Municipd water usein Gillette exceeded 1.3
billion gdlons for the year 1999 (White 2000).

There are more than 10,000 WSEO-permitted water wdls in and around the project area (T40-58 N
R70-75W; T45-56N R76W; and T48-52N R77W) of which approximately 3,600 have been canceled
or abandoned. Of the remaining gpproximately 6,900 wells, gpproximately 4,000 are monitor wells. The
ligistoo lengthy to includeinthis document but isavailable at WSEQ. Theremaining approximeately 2,900
wells are used for domestic, indudtrid, irrigation, muniapa, reservoir and stock purposes. Thewater well
location data for dl permitted water wells in Wyoming is avalable from the Wyoming State Engineers
Office (WSEO 1998b and 1999). Table 3-10 summarizes groundwater use in the Wyodak project area
in 1990.
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Table 3-10
1998-1999 Data on Type and Number of Wells in the Wyodak Project Area
(T40-58 N R70-75 W; T45-56N R76W; and T48-52N R77W)
Primary Use Number of Wells
Monitor, Miscellaneous, Dewater 3,966
Domestic 510
Industrial 195
Irrigation 25
Municipal 28
Reservair 22
Stock (not including CBM) 2,163
Unknown 16
TOTAL 6,925

6/10/1998 and 2/1/99 Listings
Source: WSEO 1998b and 1999

CLIMATE

The dimate of the eastern PRB is semi-arid withaverage annud precipitation ranging from 11 to 16 inches.
In the project area, 30 to 40 percent of the annua precipitation usualy occursin June, July, and August.
Only ten percent of the annual precipitation occurs in December, January, and February (Martner 1986).

Average annud temperature for the project areaisapproximately 46°F, with July being the warmest month
and January the coldest (USDI BLM 1997a). Lake and pan evaporation rates are 42 and 60 inches per
year, respectively (USDC NOAA 1979).

The wind data provided by the Air Quality Divisonof WDEQ for the Hampshire Energy project, shown
onFigure 3-1, is representative of the project area. Regiondly, windstypicaly come fromthe northwest
and southeast with a secondary maximum from the southwest. Average annua wind speeds range from
9.2 to 13.1 miles per hour, with the highest wind speeds occurring in the winter and spring when gusts
frequently reach 30 to 40 miles per hour (USDI BLM 1979).

AIR QUALITY

Inthe vidnity of the project area, the main sourcesof ar pollutionare natural sources of dust, vehide traffic,
surface cod mines, power plants, and various sources associated with ol and gas productionfeacilitiesand
pipdines. Vehicletrafficisresponsblefor tailpipeemissons, which congst mainly of nitrogen oxides(NO,)
and carbon monoxide (CO), and for the emissionof fugitive dust frompaved and unpaved surfaces. The
meain pollutants of concernassociated withsurfacecoa mining are fugitive dust fromvehidle traffic and earth
moving activity and NOy from mining vehicles, blagting, and coal transport trains. Fossil fuel-fired power
plants, compressor stations, and large generators produce emissions of NOy, sulfur dioxide (SO,), CO,
particulates (TSP, and PM,,), valatile organic compounds (VOCs), and smdler amounts of other
pollutants.
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Figure 3-1
Representative Windrose Wyodak CBM Project - Hampshire Energy
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Nationd and State of Wyoming Ambient Air Qudity Standards have been developed to determine the
maximum concentrations of a pollutant inthe ar to protect the public health and welfare with an adequate
degree of safety. The pollutants of concern for the Wyodak CBM project are nitrogen dioxides (NO,),
carbon monoxide (CO), and inhalable particulateswithan aerodynamic diameter of less than 10 microns
(PM,,). The standard established for nitrogen dioxide (NO,), shownin Table 3-11, is 100 ug/m? as an
annua average. The standards established for CO are 40,000 ug/m? as aone-hour maximumand 10,000

ng/m? as an eight-hour maximum. PM ;, has an annual average standard of 50 pg/m? and a maximum 24-
hour vaue of 150 ug/n?.

Table 3-11
National and Wyoming Air Quality Standards

Averaging Wyoming AAQS NAAQS?

Air Pollutant Period (ng/m?)° (pg/m3)°
(PM ) 24-hour 150 150
annual® 50 50
Nitrogen dioxide annua* 100 100
Sulfur dioxide 3-hour? 1,300
24-hour 260 365
annual® 60 80
Carbon monoxide 1-hour? 40,000 40,000
8-hour* 10,000 10,000

National ambient air quality standard.
(rg/m? = micrograms per cubic meter.

Respirable particulate matter (less than 10 microns in diameter) which can penetrate deep into the lungs and cause health problems.
May not be exceeded more than once per year.
Arithmetic mean may not be exceeded

Thear qudity of the project areais generdly good, especidly consdering the leve of mining devel opment
and oil and gas operations within and near the area. PM,, hasbeen monitored continuoudy at the School
Adminigration Building in Gillette, Wyomingsince 1991. The Gillette datais representative of the project
area because it is very close to the geographica center of the project area and is close to many of the
existing sources of pollutants. PM,, was also monitored at the same location from 1985 through 1987.

The terrain in the project area has low topographic relief. There are few physica congtraints to pollutant
dispersd. Pollutants are likely to disperse fredy in dl directions. Though there are few topographica
obgtructions that hamper pollution disperson, the area frequently experiences temperature inversons
caused by low mixing heights and low wind speeds that hinder pollutant dispersion below mixing heights
(PEDCo 1983).

Vighility of more than 60 miles is common in the project area and has been documented (USDI BLM
1995h). Significant reductionsin vishility are reated to weather conditions associated with high rlative
humidity, such asfog, haze, rain, and show.
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AsshownonTable 3-12, the PM;, annud average ambient concentration ranged from 16.1 micrograms
per cubic meter (ug/n) to 17.7 pg/m? during 1991-1997. These vaues are 34 percent and less of the
applicable annua average standard of 50 pg/m? (Table 3-11). Generdly, the maximum 24-hour vaues
have been less than 50 percent of the gpplicable standards. The highest 24-hour vaue during 1997 was
120 ug/m? associated with a period of high dust generated on unpaved roads. The second highest value
during 1997 was only 27 ug/n?.

Table 3-12
Wyodak Project Area Gillette Ambient Pollutant Concentration Data
PM o Annual PM 1o NO, Arithmetic Black Belle
Mean 24-hour Maximum Average (pg/m?) Thunder Ayr
Y ear (pg/m?) (pg/m?) Y ear Mine Mine
1986 18.2 36 1975 6
1987* 28.0 42 1976
1991 17.7 27 1977
1992 16.1 34 1978 11
1993 17.2 36 1979 11
1994 16.4 34 1980 12
1995 16.1 75 1981 14
1996 16.5 46 1982 11
1997 16.8 120° 1983° 17
1996* 13 13 16
1997° 28 23 33

Monitoring discontinued July 1987. Reactivated September 1991.

Road dust impact. Second highest value in 1997 was 27 (ug/m®).

Monitoring discontinued December 1983. Reactivated March 1996 to April 1997.
1996 arithmetic average March to December.

1997 Arithmetic average January to April.

Source: WDEQ 1997

o s W N e

The NO, monitoring was discontinued after 1983 at Gillette. The WDEQ re-activated the monitoring
program at Gillette in March 1996. The average for the entire period was 16.5 pg/n?. The WDEQ
discontinued the monitoring in May 1997. During this same period, NO, data were also collected at the
Bdle Ayr Mine and the Black Thunder Mine (Figure 3-2). The period averages for these mines were
condgtent with the Gillette data. The average for the entire period at the Black Thunder Mine was 15.6
ng/m?, while the Belle Ayr data showed an average of 19.4 ug/m?.

SOILS
A generd soil associationmap for Wyoming has been published inadigita format by the U. S. Department
of Agriculture s (USDA) Natural Resources Conservation Service (NRCS). The State Soil Geographic

Database (STATSGO) (USDA NRCS 1995) was desgned primarily for regiond, multistate, river basin,
date, and multi-county resource planning, management and monitoring.
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Figure 3-2
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Chapter 3 - Affected Environment

STATSGO isintended to give agenerd overview of soils digtribution and occurrence in the planning area,
and isnot suitablefor site gpecific evauations. More detailed informationis available fromthe NRCS office
in Gillette.

The digtribution and occurrence of soils can be highly variable and is dependent on a number of factors
induding sope, geology, vegetation, cdimate and age. The generd soils information presented in the
STATSGO database is summarized below in Table 3-13 and soil unit magpping for the project area is
presented on Map 3-1. Twenty-four generd map units (associations) comprised of 38 soil series are
present in the area. The percentage of the project area occupied by each map unit dso isincluded inthe
table.

Table 3-13
General Soils Information - Areal Extent of Soil Units
STATSGO Map Unit Map Unit Name Percent of Area
WY 004 Haverson - Glenberg - Bone 0.4
WY 044 Harve - Hanly - Glendive <0.1
WY 045 Cabbart - Yawdim - Thurlow 0.5
WY 046 Cabba - Ringling - Yawdim 1.9
WY 047 Draknab - Arvada - Bidman 0.1
WY 048 Riverwash - Haverdad - Clarkelen 15
WY 049 Shingle - Renohill - Forkwood 0.1
WY 050 Shingle - Taluce - Kishona 22.2
WY 051 Wyarno-Hargreave-Moskee 11
WY 082 Renohill - Shingle - Parmleed 0.3
WY 124 Platsher - Kishona - Hiland 6.7
WY 125 Shingle - Theedle - Wibaux 8.1
WY 126 Hiland - Vonalee - Maysdorf 10.0
WY 127 Kishona - Shingle - Theedle 2.0
WY 128 Renohill - Cushman - Cambria 10.5
WY 129 Bidman - Parmleed - Renohill 7.6
WY 130 Renohill - Bidman - Ulm 21.0
WY 203 Clarkelen - Draknab - Haverdad <0.1
WY 206 Wibaux - Rock Outcrop - Shingle 0.3
WY 207 Hiland - Bowbac - Tassel 1.6
WY 208 Shingle - Samday - Hiland 14
WY 209 Hiland - Shingle - Tassdl 1.6
WY 210 Ulm - Renohill - Shingle 0.2
WY 211 Shingle - Tassel - Rock Outcrop 0.8
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Chapter 3 - Affected Environment

The predominant soil mapping units based on acreage within the proposed project area are:

« WY050 Shingle-Taluce-Kishona (22.2 percent)

« WY 130 Renohill-Bidman-Ulm (21.0 percent)

« WY 128 Renohill-Cushman-Cambria (10.5 percent)
« WY126 Hiland-Vonaee-Maysdorf (10.0 percent)
« WY 125 Shingle-Theedle-Wibaux (8.1 percent)

« WY 129 Bidman-Parmleed-Renohill (7.6 percent)

« WY 124 Platsher-Kishona-Parmleed (6.7 percent)

The area occupied by these seven soil map unitscomprises 86 percent of the project area. Theremaning
17 map units occupy 14 percent of the project area.

Key soil characteridtics related to erosion and inity, and the soil’s raing of suitability for use in
reclamationare presented by soil series for each of the sevendominant soil mapping unitsshowninTable
3-14.

Most of the soils comprising the seven predominate soil mapping units in the project are susceptible to
accelerated erosion if disturbed. Slope and K-factor are factors that are used in the estimation of soil
erosion potential due to water runoff. Steeper dopes of ten to fifteen percent or greater and higher K-
factors of 0.37 or greater are typically associated with higher potentias for accelerated eroson. The
steeper the dopes occupied by the soils, the higher the potentia for accelerated erosion, loss of soil, and
Stream sedimentation..

Hydrologic soil groupsareused inwatershed planning to estimate runoff fromranfal. The hydrologic group
is based on the infiltration rate of a soil after prolonged wetting. There are four hydrologic groups (A, B,
C, D). Runoff potentia for soils ranges from lowest (Group A) to greatest (Group D).

Wind erosion groups are based on soil texture, and relate how susceptible a soil isto wind erosion. Nine
groupings have been developed (1, 2, 3,4, 4L, 5, 6, 7, 8), the lower the number, the greater the risk of
wind erasion. Group 1 contains sand, whichishighly susceptibletowind erasion, and group 8 contains very
wet or stony soils which are not subject to wind erosion. The sandier soils in the project area have a
moderate potential for wind erosion and associated soil loss (Table 3-14).

Hinity levelsfor the predominant soils in the project area (T able 3-14) are low to moderate (less than 2

mmhos’cm to 8 mmhos/cm). Natural Resource Conversation Service (NRCS) mapping provides
supporting evidence of the mogtly low soil sdinity levelsin the project area.
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Table 3-14
Project Area Soil Series Characteristics
Major Slope Wind
Map Soil Surface | Range Hydrolog | Erosion Salinity* Reclamation
Unit Series Texture (%) K -factor? ic Group? Group® (mmhos/cm) Suitability®
WY 050 Kishona loam 3-6 37 B a 0-8 fair
Shingle loam 10-40 .36 D a4 0-2 far
Taluce sandy 15-40 .20 D 3 0-2 fair
loam
WY 124 Platsher loam 0-9 .29 C 5 0-4 fair
Kishona loam 0-15 37 B 4L 0-8 fair
Hiland sandy 315 21 B 3 0-4 fair
loam
WY 125 Shingle clay 0-75 .36 D a4 0-2 fair
loam
Theedle loam 3-40 37 B a 0-8 fair
Wibaux rocky 0-75 15 C 8 0-2 unsuitable
loam
WY 126 Hiland sandy 0-15 21 B 3 0-4 fair
loam
Maysdorf sandy 0-15 .30 B 3 2-6 far
loam
Vonaee sandy 0-15 27 B 3 0-2 fair
loam
WY 128 Renohill clay 3-15 37 C 6 0-4 fair
loam
Cushman loam 0-15 .36 B 5 0-2 good
Cambria loam 0-9 37 B 5 0-2 fair
WY 129 Bidman fine 0-9 .39 C 6 0-2 fair
sandy
loam
Parmleed loam 3-15 .36 C 3 0-2 fair
Renohill clay 315 37 C 6 0-4 fair
loam
WY 130 Renohill clay 3-15 37 C 6 0-4 fair
loam
Bidman loam 0-6 .39 C 6 0-2 fair
Ulm clay 0-6 37 C 6 0-6 far
loam
Soil erodibility factor. It isthe rate of soil loss per rainfal erosion index unit. Values range from 0.02 to 0.69.

A group of soils having the same runoff potential under similar storm and cover conditions.

A grouping of soils that have similar properties affecting their resistance to soil blowing in cultivated areas.

A measurement of the amount of soluble salts in a soil expressed millimhos per centimeter.

Ratings, ranging from good to unsuitable, characterize the ability of soil material to support the re-establishment of vegetation. The
ratings are based on the soil's texture, coarse fragment percentage by volume, percent organic matter, pH, salinity, available water
retention capacity, and permeability (USDA FS 1979).
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Assuming cons stency among playa soil dinity levds among Converse, Campbdl |, Johnson, and Sheridan
Counties, the mgority of playa bottoms inthe project area should not have eevated levels of soil sdinity.
Although sdts may not have accumulated in the aredl s playa bottoms, higher sdinity leves (greater than
8 mmhos/cm) are present in some clayey dluvid soils (USDA SCS 1986). These sdline soils will likely
occupy areas of minor extent ontoe dopes, dluvid fans, and stream terraces throughout the project area.

The auitability for use in reclamation of most of the dominant soils in the project area ranges from “good”
to“far’ (USDA FS1979) (Table 3-14). Only theWibaux soil seriesof the Shingle-Theedle-Wibaux map
unit poses any limitations to reclamation. High coarse fragment content combined with limited volume of
soil materid, due the soil being shdlow, are the main factors leading to the classification as * unsuitable.”

VEGETATION RESOURCES

The vegetation within the project area congsts of species common to eastern Wyoming. Mixed grass
prairie and Wyoming Big Sagebrush are co-dominant vegetationtypes, athough portions of eachhave been
replaced by ether irrigated or dry crop agriculture. Several other |ess commonvegetationtypes aso occur
within the project area. Intact ponderosa pine communities are present in the northern portions of the
project areaand riparian areas are found adong severd of the perennia streams withinthe area. This|atter
vegetation type represents asmall but diverse community. The composition of these rdlaively lush areas
varies widdy, ranging from wooded areas dominated by cottonwood, to shrubby areas dominated by
willow, to areaswhich are purely graminoid in nature (Clark 1987). Wetlands dso arepresent, and are
discussed in separately in this chapter.

WETLANDS

Wetlands are landscape featuresthat are delineated onthe basis of gpecific soil, vegetation, and hydrologic
conditions. Wetlands are defined as aress typicdly flooded or saturated frequently enough, and long
enough, withsurfacewater or groundwater, that these areas support mostly vegetationadapted for growth
in soilsthat are saturated under normal circumstances (40 CFR 230 and USDI BLM 1998d). Wetlands
typicdly include swamps, marshes, bogs and smilar areas. Waters of the U.S. isacollective term for dl
areas subject to regulation by the U.S. Army Corps of Engineers (COE) under Section 404 of the Clean
Water Act. Wetlands occurring within waters of the U.S., induding intermittent and ephemeral draws,
creeks and rivers, playa lakes, and wetlands within the project area, are jurisdictiond areas where the
discharge of dredge and fill materid is regulated by the COE. Adding produced water in and of itsdf, or
subsequently reducing or eiminating the flow of produced water, to awetland or other watersof the U.S.
isnot an activity regulated by the COE if the activity doesnot indude adischarge of fill materid into waters
of the U.S. (Appendix A).

Severd types of wetland systems are present within the project area. Like the riparian aress, the ared

extent of these wetland systemsis not indicative of their sgnificance. While limited in Sze, the vegetation
in these environments is highly productive and diverse, and provides habitat for many wildlife species.
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Further, the systems as awhole play important roles in controlling flood waters, recharging groundwater,
and filtering pollutants (Niering 1985).

Riverine wetlands, defined by their close proximity to perennia streams, occur sporadicaly along severd
of the drainageswithin the project area. Theseareasare supported not only by the groundwater associated
with the stream, but by periodic flooding events, and by splash-back from stream flow. Willow (Salix
exigua, S. amygdaloides), scouring rush (Equisetum spp.), sedges (Carex spp), and rushes (Juncus
Sop.) are common species within these environments (USDI BLM 1998d and USDA FS 1987).

Depressional areas which are naturaly subirrigated support palustrine wetlands. These wetlands are
commonly referred to as wet meadows and support a variety of lush plant life. Common species are
sedges, rushes, cordgrass (Spartina spp.), mint (Mentha spp.) and buttercup (Ranunculus spp.).
Depressional areas that hold water may support lacustrine wetlands. When naturd, these wetland areas
are cdled playalakes, however, manmadestructures such as stock ponds aso may support these systems.
Cattalls (Typha spp.) and bulrush (Scirpus spp.) often are the most common species in these systems,
athough lady’ s thumb (Polygonum spp.), verbena (Verbena spp.) and milkweed (Asclepias spp.) o
may occur (USDI BLM 1998d, USDA FS 1987).

The recent gpprova of CBM development in the project area (as documented in the Wyodak Finad EIS
and ROD) has resulted in an increase in disturbance to wetlands. Because surface disturbance within
500 feet of surface water generdly is prohibited for most of the project’ s facilities, disturbanceis limited
indistributionand areal extent. However, the ongoing construction of access roads and pipdinesisresulting
inthe short- and long-termdisturbance of wetlandsand riparianareaswhere the roads cross these features.

Additiondly, the discharge of produced waters from the new wells onto the ground surface may be
facilitating the expansion of existing wetlands. The consstent discharge of produced water into drainages
may result inthe expans on of wetlands experiencingtheincreaseindischarge. Although likely to occur over
the life of the project, the didtribution and ared extent of this expansion are unknown.

WILDLIFE AND FISHERIES

Wildife species that inhabit the project area indude big game, predators, smdl mammds, raptors,
songhirds, and upland gamebirds. Aquatic resourcesinthe areaare limited and are restricted to the Belle
Fourche, Powder, Little Powder, and Cheyennerivers.

Big game speciesindude antel ope (Antilocapraamericana), white-tailed deer (Odocoileusvirginanus),
mule deer (Odocoileus hemionus), and elk (Cervus canadensis). Both antelope and mule deer are
expected to occur throughout the project area. White-talled deer typicaly are restricted to wooded
drainages within the area.
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The WGFD has identified antelope winter, winter/yearlong, and yearlong ranges throughout the area.
Winter range is that area where a population or portion of a population uses the documented suitable
habitat Steswithin this range annudly, in subgstantiad numbers during the winter period. The winter period
is generdly from December 1 through April 30. Winter/yearlong range is that areawhere a population or
portion of a population makes generd use of the documented suitable habitat within this range on ayear-
round basis. But during the winter (December 1 through April 30), thereisasgnificant influx of additiona
animasinto the areafromother seasonal ranges. Y earlong range isthat areawhere a populationor portion
of a population makes genera use of the suitable documented habitat within the range on a year-round
basis, with the exception of severe conditions which may force animds to leave the area (USDI BLM
undated).

Both yearlong and winter white-tailed deer range has been identified in the project area. The definition of
each of these range typesis the same as was described for antelope.

Mule deer yearlong and winter/yearlong range occursthroughout the project area. Thedescription of these
ranges is the same as was described for antelope and white-tailed deer.

Elk occur in the northwest portion of the project area on yearlong and crucia winter/yearlong range and
cdving areas. Thisherd is the Fortification dk herd, and condsts of gpproximately 200 to 300 animals.
Elk within the herd generdly arerestricted to the Fortification Creek Wilderness Study Area (WSA) and
surrounding areas in the western portion of the sudy area (USDI BLM 19993).

Predators expected to occur in the area include coyotes (Canis latrans), badgers (Taxidea taxus),
raccoons (Procyon lotor), bobcats (Felis rufus), and red fox (Vulpes vulpes). These species are
anticipated to occur within al habitat typesin the project area. Swift fox (Vulpes velox) isarare species
which may occur within the project area. A scent box survey of the general project area, found the
presence of swift foxwithintheproject area. However, no direct observations of swift fox have been made
(USDI BLM 1999a).

Themost commonly occurring smal mammals within the project areamay indude prairie voles (Microtus
ochrogaster), white-footed deer mouse (Peromyscus maniculatus), bushy-tailed woodrat (Neotoma
cinerea), black-tailed prairie dogs (Cynomys|udvicianus), and desert cottontails (Sylvilagusaudubonii).
A total of ax black-tailed prairie dog colonies have been identified within the project area. However,
additiona colonies are expected to occur within the project area.

Raptor species occurring seasondly in the project area indude red-tailed hawks (Buteo jamaicensis),
golden eagles (Aquila chrysaetos), Swainson’'s hawks (Buteo swainsoni), ferruginous hawks (Buteo
regalis), prairie falcons (Falco mexicanus), great horned owls (Bubo virginianus), burrowing owls
(Athene cunicularia), American Kestrels (Falco sparverius), and Northern harriers (Circus cyaneus).
Bothbad eagles (Haliaectusleucocephal us) and rough-legged hawks (Buteo lagopus) occur inthe area
during the winter. However, no rough-legged hawk or bad eagle nests have been documented to occur
within the area. Raptor surveys have been conducted within the areaduring previous seasons and in 1998
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aeriad surveysof about 90 percent of the project areawere conducted incooperationwithWGFD. Tables
3-15a, 3-15b, and 3-15c indicate the species and status of nests located during these surveys. Previous
reports indicated that the number of active ferruginous hawk and golden eagle nests had decreased within
the project area (USDI BLM 1995b). Typica nesting periods for raptor species are March-July. During
the 1998 study, ferruginous hawk production within the area was 2.29 young/successful nest (7 of the 14
active nests that were checked for productivity faled). A totd of 20 additiond active ferruginous hawk
nestswith atotal of 37 youngwerelocated during the find week of the nest survey for aproductionof 1.85
young/active nest. Golden eagle production in the project area was 1.47 young/active nest.

Table 3-15a
1998 Nest Status
Species Active Nonactive? No. of Young®
Ferruginous Hawk 48 240 73
Swainson’s hawk 15 10
Red-tailed hawk 54 43 22
Golden exgle 19 10 17
Great Horned Owl 6 9
Source: USDI BLM, 1999a
Table 3-15b
1997 Nest Status
Species Active! Nonactive? No. of Young®
Ferruginous hawk 5 14 16
Swainson’s hawk 3 1
Red-tailed hawk 9 4
Golden eagle 2
Source: USDI BLM, 1998e
Table 3-15c
1996 Nest Status
Species Active Nonactive? No. of Young®
Ferruginous hawk 9 16 4
Swainson’s hawk 0 0
Red-tailed hawk 0 0
Golden eagle 2 13 1

ACTIVE means a nest where a breeding attempt was made or did not fledge young.
NONACTIVE means any nest that was inactive, dilapidated, destroyed or previously located and now gone.
NO. OF YOUNG means young in the nest or eggs observed.

Source: USDI BLM, 1998e

Numerous songbirds occur within the project area. The diversity and dengity of these species vary by
season. Typicd species indude horned lark (Eremophila alpestris), loggerhead shrike (Lanius
ludovicianus), sage thrasher (Oreoscoptes montanus), mountain bluebird (Salia currucoides), western
meadowlark (Sturnella neglecta), and vesper sparrow (Pooecetes gramineus).
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Gamebirdswithinthe project areaindude sage grouse (Centrocer cusurophasianus), sharp-tailed grouse
(Tympanuchusphasianellus), mourningdoves(Zenai damacrour a), ducks and geese. Numerous grouse
leks have been identified within the project area. Inaddition, atwo-mile buffer zone around each lek site
has been identified. This two-mile buffer represents an areawhere disturbanceis restricted from February
1 through July 31. A comparison was made of the number of sage grouse strutting/breeding grounds (Ieks)
to the total number of grounds identified in the project area since 1980. Thiswas done in an attempt to
identify cumulaive impacts that may be occurring in the area as a result of human activity and habitat
disturbanceor loss. Therewere 64 historic sage grouse leksidentified in the areasince 1980, only 26 leks
have been active in the lat five years.

“Limited exigting information is available for use in characterizing aguatic habitats in perennid recaiving
waters, flow regimes, and anticipated stream erosion downstream of the discharge pointsor the proposed
discharges of CBM produced water. A comparison of 1990s and 1960s fish survey data from the
Missouri River basin indicated that the sturgeon chub has a stable or increasing distribution (Petton et d.
1998). Thissurvey was redtricted to native warm-water pecies in non-montane regions. An estimated
40 to 50 percent of the fish species surveyed indicated a possibility of declining digtributions (Pattonet d.
1998). Two aguatic habitat types were common among the species with declining distributionsindicated
in the sudy: turbid rivers having sit and sand substrates;, and small-to medium-sized streams having
relativey cool, clear water, and preferably having gravel substrates for spawning.  Patton et a. (1998)
suggested that reservoirsand diversondams may have stabilized flowsand reduced st loadsinrivers, and
that land management and irrigation practices may have increased turbidity and sltation in many smdl- to
medium-sized sreams.

Aquatic speciesaregenerdly restricted to the Bdle Fourche, Cheyenne, and Powder rivers. Specieswithin
the Powder River include goldeye (Hiodon alosoides), common carp (Cyprinus carpio), creek chub
(Semotilus atromacul atus), flathead chub (Platygobio gracilis), longnose dace (Rhinichthys
cataractae), sand shiner (Notropsisstramineusmissouriens ), plansminnow(Hybognathus placitus),
fathead minnow (Pimephales promelas), shorthead redhorse (Moxostoma macr ol epidotum), white
sucker (Catostomus commersoni), black bullhead (Ameiurus melas), channel catfish (Ictalurus
punctatus), sturgeon chub (Macrhybopsis gelida), stonecat (Noturus flavus), longnose sucker
(Catostomus catostomus), plains killifish (Fundulus zebrinus), quillback (Carpiodes cyprinus), river
carpsucker (Carpiodes carpio), rock bass (Amblophtes rupestris), sauger (Stizostedion canadense),
shovelnose sturgeon (Scaphirhynchus platorynchus), red shiner (Cyprinella lutrensis), and western
slveryminnow(Hybognathusargyritis). SpecieswithintheLittle Powder River are milar to the Powder
River and adso indude green sunfish (Lepomis cyanellus). Within the Bele Fourche River the following
species are known to occur: common carp, creek chub, shorthead redhorse, black bullhead, channel
cafish, (Ictalurus punctatus) flathead chub, fatheed minnow, longnose dace, plans minnow, river
carpsucker, sand shiner, white sucker, red shiner, and green sunfish. Species within the Cheyenne River
are amilar to the other rivers and dso may include plains topminnow (Fundulus sciadicus), and plans
killifish.
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With the recent gpprova of CBM development in the project area (as documented in the Wyodak Final
EIS and ROD), wildife and thelr habitats have been experiencing disturbances as the CBM wdls and
ancillary fadlities are constructed and put into operation. As this project proceeds, as many as
26,491 acresof the project area have or will be disturbed for the CBM wells and ancillary facilities Most
of this disturbance (59 percent) would be reclaimed within one year of the disturbance’ sinitia occurrence.
Thus, disturbance of these 15,763 acreswould be short termin nature. Over the long-term, wildife habitats
onabout 10,788 acreswould remain disturbed after the short-termdisturbanceshave beenfully reclamed.

SPECIAL STATUS SPECIES

Contact between the BLM and the U.S. Fish and Wildlife Service (USFWS) has identified the following
three federdly listed threstened or endangered species as potentialy occurring within the project area: the
endangered black-footedferret (Mustelanigripes), threatened bad eagle, and the endangered Ute-ladies
tresses (Spiranthes diluvialis). The mountain plover (Charadrius montanus) is proposed for listing as
threatened. In addition to the threatened and endangered species, three candidate species have been
identified as potentialy occurring within the area: the swift fox (Vul pes vel ox), the black-tailed prairie dog
(Cynomys ludovicianus), and sturgeon chub (Macrhybopsis gelida). The black-tailed prairie dog isa
candidate for threatened status to be reviewed annudly by the USFWS. Theblack-tailed prairiedog could
move up the priority lig, if the species continues to dedine or if conservation effortsfail, or it could be
removed as a candidate species if its Stuation improves. In addition to the federaly listed species, 27
species have been designated by the FS as sendtive species that occur or potentidly may occur in the
project area(USDA FS1998). Thefollowingisabrief description of each speciesaswell asthe potential
habitat each pecies utilizes.

Black-footed Ferret

Black-footed ferrets are primarily nocturnad animas that are nearly dways associated with prairie dogs.
Prairie dogs are the ferret’ s source of prey and prairie dog burrows provide dens and rearing areas for
ferret young. A sngle black-tailed prairie dog colony of 32 ha (80 acres) or acomplex of smaler colonies
occurring within acircle with a 7-km (4.3-mi) radius that totas 32 hais consdered to be the minimd sze
necessary to condtitute potentia habitat for the black-footed ferret (USFWS 1989a). At least Six prairie
dog colonies have beenidentified withinthe project area. However, additiona colonies are anticipated to
occur within the project area.

The development of CBM that was approved in the Wyodak ROD and is occurring inthe project areais
not expected to dter the affected environment for black-footed ferrets. In generd, the fecilities are linear
in nature and eesily moved to avoid potentialy suitable habitats. However, where fadlities could not be
moved to avoid potentidly suitable habitats, surveys of the prairie dog colonies that meet the minimum
requirementsto be considered potentialy suitable habitat for the black-footed ferret would be conducted
to ensure ferrets do not inhabit the colonies.

3-40



Chapter 3 - Affected Environment

Bald Eagle

Feeding areas, diurnd perches, and night roosts are fundamenta e ements of bad eagle winter range.
Although eagles can fly as far as 24 km (15 mi) to and from these ements, they primarily inhabit areas
where dl three dements are available in comparatively close proximity (Swisher 1964).

Although eagle presence inwinter isnot directly correlated withopenwater (Swisher 1964), eaglesusudly
occur near large riversand lakes (Sprunt and Ligas 1963). Becausethe eagle's use of water areas generdly
decreases asice cover increases (USDI BLM 1980b), open water is consdered an important feature of
their winter habitat (USDI BLM 1973). Eagles are particularly attracted to large bodies of water
downstream from hydrodectric dams where dead or dying fish or waterfowl are readily accessible
(Cooksey 1962, Ingram 1965).

Food avallahility is probably the angle most important factor affecting winter eegle distribution and
abundance (Steenhof 1976). Fish and waterfowl are the primary food sources where eagles occur aong
rivers, lakes, streams, and dams. In some regions, carrion can aso be an important food source.

Perches are an essentid dement inthe bald eagle’ sselection of foraging areas, because they are necessary
for hunting and redting. Ice, driftwood, fence posts, diffs and rock outcrops, gravel bars in rivers,
shordines, telephone poles, open hillsdes, and treesare used as perches. However, dead deciduous trees
are preferred (Stalmaster and Newman 1979).

Roosts are areas used for deeping and providing protection from winter sorms. Usudly, eaglesleave the
roodt for feeding areas in early morning and return in the evening. However, during severe weather they
may remain at theroost al day.

Roosts may be used by individud birds or smal to large groups of birds. Also, roosts can be used in
successve years. Large, live trees of dominant or co-dominant species that occur in sheltered areas (e.g.,
in the protected dopes of avaley or ravine or behind a bluff) are preferred (Lish 1975).

Three bald eagle winter roosts have beenidentified inthe project area. One islocated in the northernedge
of the project area, oneislocated dong the southwesternedge of the project area, and the other isaong
the southern edge of the project area (USDI BLM 1998e).

Withimplementation of theWyodak project, rlatively minor amounts of foraging habitatsfor the bald eagle
in the project areais being disturbed by the congtruction of CBM wels and ancillary facilities. Although
amost 60 percent of this minor disturbance would be reclaimed within one year of initid disturbance, some
of the disturbance will remain for the long term. Control of accessto the winter roosts during the winter is
expected to minimize effects to bald eagles using the three known roosts present in the project area.
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Ute-ladies’ Tresses Orchid

The Ute-ladies tresses orchid occurs primarily in wetland areas where vegetation is relatively open, not
overly dense or overgrown (USFWS1989b, Jennings 1989 and 1990). A few populations ineasternUtah
and Colorado are found in riparian woodlands, but the orchid seems generdly intolerant of shade,
preferring open, grassand forb-dominated sitesinstead. Most occurrencesare a ongriparian edges, gravel
bars, old oxbows, and moist to wet areas near freshwater [akes or sorings (USFWS1991). Pantsusudly
occur in smal scattered groups occupying relatively small areas with the riparian system (Stone 1993).

Ute-ladies tresses are endemic to moist soilsin mesic or wet meadows near prings, lakes, or perennid
streams. The eevationd range of the speciesis 4,300 to 7,000 feet (Stone 1993). Thisorchid may require
“permanent sub-irrigation”, indicating a close afinity withfloodplain areaswherethe water table is near the
surface throughout the growing season, continuing into late summer or early autumn.

The development of CBM that was approved in the Wyodak ROD and is occurring inthe project areais
not expected to ater substantively the affected environment for the Ute-ladies’ tresses orchid. In generd,
the fadilities are linear in nature and easily moved to avoid potentialy suitable habitats. However, where
fadilities could not be moved to avoid potentialy suitable habitats, surveys of the wetlands that meet the
minimum requirements to be considered potentialy suitable habitat for the orchid would be conducted to
ensure the species does not inhabit those wetlands.

Black-tailed Prairie Dog

The Black-tailled prarie dog is a highly socid, diurndly-active, burrowing mammd. Aggregations of
individua burrows, known as colonies, form the basic unit of prairie dog populations. Found throughout
the Great Plains inshortgrass and mixed-grassprarie areas (Fitzgerdd et d. 1994), the black-tailed prairie
dog has decline in population numbers and extent of coloniesinrecent years. Many other wildlife Species,
such as the black-footed ferret (as mentioned above), swift fox, mountain plover, ferruginous hawk, and
burrowing owl are dependant on the black-tailed prairie dog for some portionof their lifecycle (USFWS
2000b).

The Black-tailed prairie dog was added to the list of candidate speciesfor federa listing on February 4,
2000 (USFWS2000a). At that time, the USFWS concluded that listing of the black-tailed prairiedog was
warranted by precluded by other higher priority actions to amend the lists of threatened and endangered
gpecies. No specific date for proposa for listing was given, but the USFWS has committed to reviewing
the status of the species one year after publication of the above-mentioned notice (i.e. on February 4,
2001) (USFWS 2000b).

Swift Fox

Swift fox typicaly inhabit short- and mid-grass prairies. In northwestern Colorado swift fox gppear to
prefer relatively flat to gently rolling topography. They rardy are found in gullies, washes, or canyons.
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Swift foxfeed onamdl rodents, rabhbits, and birds. Jackrabbits comprisethe mgority of their diet, however,
ground squirrels, ground-nesting birds, and prairie dogs dso areincluded. One swift fox occurrence has
been identified within the southeastern portion of the project area.

Mating occurs from late December through February. Pups are born in late March, April, or early May.
Four to five pups are produced and they do not emerge until they are four to five weeks old. Dens are
generdly located on flat areas, or dong dopes or ridges that offer good views of the surrounding area
(Fitzgerdd et d. 1994).

With implementation of the Wyodak project, potentidly suitable habitatsfor the fox inthe project area are
probably being disturbed to some degree by the construction of CBM waells and ancillary facilities.
However, the BLM is usng on-site reviews conducted in response to the receipt of APDs or Sundry
Notices to evduate the Ste-specific Stuation and determine the need for special conditions to ensure
potentia effects on the swift fox are minimized.

Mountain Plover

Mountain plover isasmal migratory bird that utilizeshigh, dry, shortgrass prairies seasonaly. Within these
habitats, areasof blue gramma (Boutel oua gracilis) and buffa ograss(Buchl oedactyl oi des) aremost often
utilized. In addition, areas of mixed grass associations dominated by needle-and-thread (Stipa comata)
and blue gramma dso are utilized (USFWS 1983).

Mountain plover have been observed inprairie dog coloniesonthe TBNG. Nestsconsist of asmall scrape
on flat ground in open areas. Most nests are placed on dopes of less than 5 degrees, and occur in areas
of buffao grass, blue gramma, scattered cacti, and western wheatgrass (Agropyron smithii). Theseareas
typicaly support vegetation that is less than 3 inches tall in April. Within Colorado more than haf of
identified nests occurred within 12 inches of old cow manure piles and almost 20 percent were found
againg old manure piles. In addition, nests in Montana were nearly aways associated with the grazed
shortgrass of prairie dog colonies (USFWS 1983).

| n southwestern Wyoming, observations suggest ploversarrive ontheir breedinggroundsas early asMarch
25; however, the average arriva dateis April 13. Egg layingtypicdly beginsinlate April withthe last clutch
lad in mid-June. Mog clutches hatch from late March through late June, with the chicks fledging in early
to late June. Once the broods hatch, ploverstend to move large distancesfromthe nest. The birdstypicaly
beginning migrating out of the area by mid-August. However, some birds may stay until late September
(USFWS 1983).

Theproject areamay contain areas of potential habitat for the mountain plover, i.e., prairie dogtowns. With
implementation of the Wyodak project, potentialy suitable habitats for the plover in the project areaare
probably being disturbed to some degree by the construction of CBM wells and ancillary facilities.
However, the BLM is usng on-site reviews conducted in response to the receipt of APDs or Sundry
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Notices to evaduate the ste-specific conditions and determine the need for specid Sipulations to ensure
potentid effects on the plover are minimized.

Sturgeon Chub

Sturgeon chub occur dmost exdusvely in the Missouri River drainage system. The range of this fish
speci esencompasses the river’ sheadwatersin Montana and Wyoming to its mouth at the Gulf of Mexico.
In Wyoming, the sturgeon chub are restricted to the Lower Bighorn and Powder Rivers.

Preferred habitat isabove gravel bottoms withinlarge, turbid, fast-moving rivers. Chub are most abundant
in grave riffles but sometimes are found in sandy bottom pools containing some gravel.  Sturgeon chub
usudly occur in less than 3 feet of water, and eat primarily bottom-dwelling invertebrates. Chub spawn
inlate spring to midsummer (until late July) when water temperatures are between 65 and 72°F. Spawning
occurs within shallow rapids over gravel and rock. The Powder River in Wyoming supports the largest
known reproducing population of sturgeon chub.

Other Species, Including FS Sensitive Species

Inadditionto the federally listed species, 27 species have been designated by the FS as sensitive species
that occur or potentially may occur in the part of the TBNGthat is within the southern part of the project
area (USDA FS 1998). FS sendtive species are those species identified by the Regiona Forester for
whichpopulationviahility isaconcern, as evidenced by either aggnificant current or predicted downward
trend in population numbers or dengty, or sgnificant current or predicted downward trend in habitat
capability that would reduce a species exising didribution. Table 3-16 ligs these species and their
potential for occurrence within the project area. These pecies potentiadly occur within the TBNG.

Table 3-16
U.S. Forest Service Sensitive Species
Potential for
Species Occurrence Based on
Common name (Scientific name) Suitable Habitat Suitable Habitat
Fish
Flathead chub (Platygobio gracilis) Commonin large, silty rivers east of the High?

Continental Divide; found within the project
areain Antelope creek, the Cheyenne River,
and the Little Powder River.

Plains topminnow (Fundulus sciadicus) Inhabits clear streams with sand and gravel M edium?
bottoms; found in the headwaters of the
Cheyenne River within the project area.

Reptilesand Amphibians
Northern leopard frog (Rana pipiens) Found in or near permanent water. High
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Table 3-16

U.S. Forest Service Sensitive Species

Species
Common name (Scientific name)

Suitable Habitat

Potential for
Occurrence Based on
Suitable Habitat

Tiger sdlamander (Ambystoma tigrinum) Inhabits moist environments below 10,000 feet High
out of sun and wind; larvae may be found in
streams, lakes, and ponds.
Milk snake (Lampropeltis triangulum) Found under stones, logs, and other debris, in High
prairie, river bottoms, rocky hillsides, and
forests.
Black Hills red-bellied snake (Storeria Found under debris in cottonwood-willow High
occi pitomeocul ae pahasapae) and ponderosa pine habitat, especialy in
hilly aress.
Mammals
Townsend' s big-eared bat (Plecotus Roosts in caves; forages over desert High
townsendii) shrublands, pinyon-juniper woodlands, and
dry coniferous forests.
Fringed-tailed myotis (Myotis thysanodes Occursin isolated populations from the Black High
pahasapensis) Hills south to Laramie; forages over
grasslands, deserts, and woodlands; roostsin
caves, mines, and crevices.
Swift fox (Vulpes vel ox) Inhabits rolling short-grass prairie; observed High
within the project area.
Birds
American bittern (Botaur us lentiginosus) Summer resident, occurring in marshes, Medium
swamps, reedy lakes, rivers, moist meadows,
and riparian thickets.
\Western yellow-billed cuckoo (Coccyzus Found in cottonwood or willow riparian areas. High
americanus)
Greater Sandhill crane (Grus canadensis) Summer resident, occurring in open areas Medium
having shallow water with some areas of
dense vegetation.
Long-billed curlew (Numenius americanus) Summer resident that prefers sagebrush- High
grassland in open areas with few shrubs.
Ferruginous hawk (Buteo regalis) Summer resident that nestsin rock outcrops, High
in trees, and on the ground; known to occur
within the project area.
\White-faced ibis (Plegadis chihi) Summer resident which exclusively inhabits Medium
ponds, marshes, muddy pools, stream margins
and river banks.
Common loon (Gavia immer) Inhabits high elevation rivers, lakes, and None®
ponds having deep water and vegetation up
to waters edge.
Merlin (Falco columbarius) Y ear-round resident living in open aress, High

coniferous forests, and deciduous woodlands
adongrivers.
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Table 3-16

U.S. Forest Service Sensitive Species

Species
Common name (Scientific name)

Suitable Habitat

Potential for
Occurrence Based on
Suitable Habitat

batesi)

in riparian areas or around moist soil.

\Western burrowing owl (Athene Summer resident which inhabits vacant prairie High

cunicularia) dog burrows in short-grass prairie areas.

L oggerhead shrike (Lanius ludovicianus) Summer resident of upland sagebrush High
shrubland/grassland and pine-juniper
woodlands; shrubs and lookout perches are
important habitats.

Fox sparrow (Passerellailiaca) Inhabits native riparian shrubs with adjacent Medium
coniferous forest or woodland-chaparral,
aspen woodlands, and willow thickets.

Black-backed woodpecker (Picoides Livesin coniferous forests, especially ones None

arcticus) that have burned.

Mountain plover (Charadrius montanus) Summer resident, found in shortgrass and High
midgrass grasslands; prefers vegetative
height under 4 inches.

Upland sandpiper (Bartramia longicauda) Summer resident of upland grasslands with High
few shrubs; ground nester.

Baird’ s sparrow (Ammodramus bairdii) Summer resident of upland grasslands; High
ground nester in open prairie.

Black tern (Chlidonias niger) Summer resident of freshwater marshes, wet None
meadows, and marshy lakes; nests on floating
mats of dead vegetation.

Lewis woodpecker (Melanerpes lewis) Summer resident of cottonwood riparian Medium
areas, ponderosa-pine, and pine-juniper
coniferous forests.

Invertebrates

Tawny-crescent butterfly (Phyciodes Inhabits moist forest borders; usually found None

1 High= Suitable habitat occurs within project area and species has been documented within the project area

2 Medium= Limited amount of habitat occurs within project area, but species does occur within the project area.

3 None= Suitable habitat does not occur within the project area

The black-tailed prairie dogisasmal mamma commonly occurring within the project area. A tota of Sx
black-tailed prairiedogcolonies have beenidentified within the project area. However, additiond colonies
are expected to occur within the project area.

With the leve of development gpproved inthe Wyodak Fina EISand ROD, as many as 26,491 acres of
habitats for these species in the project area have or will be disturbed for the CBM wdls and ancillary

facilities. Mogt of this disturbance (59 percent) would be reclaimed within one year of the disturbance's

initial occurrence. Thus, disturbance of these 15,763 acres would be short termin nature. Over the long-
term, vegetationresources on about 10,788 acreswould remaindisturbed after the short-termdisturbances

have been fully reclamed.

3-46




Chapter 3 - Affected Environment

CULTURAL RESOURCES

The project area supported extensve herds of bison in the prehistoric and early historic periods. The
seasonal to irregular availability of water and genera lack of sheltered areasdiscouraged large, permanent
settlements. The principa loca raw materias for prehistoric sone tool manufacture are porcelanite and
non-volcanic glass. Thelatter lithic materialsare byproducts of themetamorphosisof claystonesby burning
coa seams.

Overview of Known Cultural Resources

Cultura Stesare generdly defined as discrete locations of past human activity which can include artifects,
structures, works of art, landscape modifications, and natural features or resources important to tradition
or hisory. Sites can dso include extensive linear features such astrails, roads or railroads, broad areas
consdered as "culturd landscapes,” and traditiond use areas. Significant Stes are defined as those dtes
that are listed on or digible for the National Register of Historic Places (NRHP) under the criteria for
eigibility (36 CFR 860.4), including Traditiond Cultura Properties.

The study area encompasses several previous environmenta assessments, overviews, and Class |1 sample
inventories, induding the South Wyodak Coal Bed Methane Project EIS (USDI BLM 19993, b) the
Gillette Cod Bed Methane Environmentd Assessment (USDI BLM 1996b), the North Gillette Coal Bed
Methane Environmental Assessment (USDI BLM 1996b), the Camphbell and Johnson Counties Coal Bed
Methane Environmentd Assessment (USDI BLM 1990), the Eastern Powder River Basin Class ||
Inventory (Peebles 1981). There dso have been numerous smdl to moderate investigations completed for
highway improvements and for producing cod mines scattered along the eastern edge of the study area.

Although the Pdeoindian and Early Plains Archaic periods are comparatively weekly represented in this
region, al of the prehitoric periods, fromClovisto Protohistoric, are known from thisregion. Prehistoric
dte dendties can be high in some areas, particularly dong ridgetops and near larger and more reliable
drainages. In the Protohistoric and early historic periods this was the territory of the Arikara, Crow,
Lakota, Northern Arapaho, Northern Cheyenne, and Shoshone. Numerous confrontations between
Euroamerican settlers and the latter tribal groups occurred in this area.

Fur trade presence in the Powder River Basin in the early 1800s was trangent in comparison with other
parts of the regions, because the fur resources of these drainages were rapidly depleted. The maor
emigrant trails of the 1840s and 1850s had passed south of the study area adong the North Platte. With
the emergence of the Montana gold fields during the 1860s, trails were devel oped through the study area.
The Sawyer expeditions of 1864 and 1865 attempted to establishawagonroad through the Powder River
Basin south of Gillette. The more southerly route of the Bozeman Trail, extending from Fort Laramie
through the southwest portion of the study area, and dong the eastern edge of the Bighorn Mountains,
became amgor route through the region for severa years. Other important historic corridors within or
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near the study areawerethe Black and Y elow Trall, the Texas Cattle Trail, and the Cheyenne-Deadwood
Stage Road.

Permanent settlement of any magnitude within the study area began in the 1880s. The earliest settlement
was focused on livestock, but by the turn of the century cod mining had become an important element of
the regiond economy. Until recent decades, sheep and cattle production remained as maingtays of the
regiona economy, but minera and energy development clearly has become dominant.

Results of File Search

Filessearchesfor the Wyodak Coal Bed Methane Project were conducted through the Wyoming Cultura
Records Officeon dune 4, 1998 and February 7, 1999, for the study area. Thesefilessearchesindicated
that 1,572 previous invedtigations are onrecord for the project area. Of those reports, 760 in the project
area were completed prior to 1983 when statewide standards were implemented for cultural resource
invedtigations and reporting.  Since June 1998, there have been 644 new projects conducted within the
project area. To date, a total of 283,550 acres have been inventoried to a 100 percent intensive (Class
1) level between1986 and 2000. Thisrepresentsatotal of 3.8 percent of the entireland base of Johnson,
Sheridan, and Campbell Counties, dthough the vast mgority of this inventory has been conducted in
Campbell County, within the present study area. The 644 recent projects account for atotal of 140,750
acres, or 49.6 percent of the current total acreage that has been inventoried at a Class 111 level. The
increase in acreage is largdy due to block survey inventories for CBM fidd developments, as wdll as
severd large land exchanges and cod lease surveys.

Table 3-17 ligs the numbers of culturd resource sites, digtribution of ste types, and the numbers of
sgnificant culturd resource stesthat have beenformaly recorded inthe project area. A total of 2,157 sites
have been documented in the drainage study area (1,642 prior to 1998, and 515 snce 1998).
Approximately 192 of those are consdered digible for, or arelisted in, the NRHP.

Table 3-17
Site Types Known for Wyodak Project Area
Recorded Prior to 1998 Recorded Since 1998
Site Types Encoded in Data Base Total NRHP Eligible Total NRHP Eligible
Prehistoric-total 1,157 115 351 35
Lithic 813 41 180 5
Campsites & Occupations 267 66 7 17
Stone circles 44 4 67 9
Lithic sources 14 2 3 0
Alignments 1 0 0 0
Structure/lodge 1 1 1 0
Cairn, dignment 5 0 5 1

3-48



Chapter 3 - Affected Environment

Table 3-17
Site Types Known for Wyodak Project Area
Recorded Prior to 1998 Recorded Since 1998
Site Types Encoded in Data Base Total NRHP Eligible Total NRHP Eligible
Killsite/lbone bed 8 1 4 2
Human bone 1 0 0 0
Rock art 1 0 1 1
Rockshelters 0 0 1 0
Vision Quest NC NC 1 0
Caches NC NC 1 0
Unknown 2 0 10 0
Pd eontology 1 0 0 0
Historic-total* 527 35 120 5
Trails 2 1 1 0
Roads 29 8 1
Railroads 2 0
Homesteads, ranches, dugouts 267 14 43 1
Foundations 0
School, spec. str. 0 0 3 0
Ditches, water constructs 1 0 3 0
Historic debris NC NC 44 1
Sheepherder camp or campsite 16 6 31 1
Sheepherder mon. NC NC 1 0
Historic cairn NC NC 14 0
Historic mon., road marker NC NC 1 0
Grave, graveyard NC NC 1 0
Quarry NC NC 1 0
Construct, pit NC NC 11 0
Mining 7 0 0
Uncoded/unknown 203 8 1
Isolated Artifact NC NC 2 0
Battlefield 1 1
Hist. Graffiti 2 0
Multicomponent (a) 43 NC 41 2
Totals 1,685 150 515 42

* Historic sites ae evauated according to functiond themes and contexts, these include Conservation, Exploration, Farming and
Agriculture, Mining, Ranching, Transportation and Military Activity. Prehistoric and historic sites are discrete localities which may
incorporate a number of functions; therefore this analysis uses descriptive, rather than functional categories.

** NC stands for “Not Coded”; this category subsumes a number of historic site types such as sheepherders camps and trash scatters
which are difficult to categorize.

(@ Multicomponent sites contain both prehistoric and historic materials and should not be counted in site totals.
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Approximately 70 percent of the prehistoric Stesinthe Wyodak project area data base are lithic (chipped
stone) scatters, withan additional 26.9 percent classified as campsites, occupations, and stone circles. The
pattern changes dightly in the most recently inventoried sites, withonly 51.2 percent of the Sites classified
aslithic scatters, and 41.0 percent of the Sitesbeing occupations or stone circles. Prehigtoric Sites continue
to be recorded twice as often as higoric sites. Historic debris, homesteads, ranches and residential
structura remains, and sheepherder or other temporary campsites make up the mgority of historic Stes.
Diagnodtic artifacts, hearths, and dratified occupations contribute to significance in prehistoric Stes, which
become dligible for the NRHP under Criterion “d” (preservation of important information); historic Sites
usudly meet Criteria“d’, “b’, or “c’ (association with important persons or events, characterigtic of types,
periods, or methodsof manufacture; or possessing highartistic values). Traditiond Cultural Propertiesmust
mexet the criteriafor digibility, plus preserve a culturd continuity with the socid groups thet value them.

Native American Consultation

Recent legidation requires consultation with interested Native American triba groups. Within the study
area, these tribal and cultural groups are considered to include the Crow, Northern Cheyenne, Arapaho,
Shoshone, Arikara, and western Sioux (L akota) tribes, dthoughthe Gros Ventre, Blackfeet, Kiowa, and
other groupsare known to have traversed the area. As part of the consultation process, copies of the EA
will be sent to the designated culturd officer of eachtribefor review and comment. At thistime, no Native
American specid interest Sites have been formaly identified within the study area. Should previoudy
unknown Traditiona Cultura Properties be identified as part of this consultation or inthe course of project
development, BLM isrequired to consider the concerns of those Native Americantribesmost likely to be
involved with these locations.

LAND USE AND TRANSPORTATION

Land ownership, shownon Map 1-2 conssts primarily of private landsintermingled withfedera and state
lands. Isolated tracts of BLM-administered lands, state-owned lands, and the TBNG are located within
the Study area.

Withinthe project area, approximately 11.7 percent of surface ownership isfederal (USDI BLM 1999b)
and conggts primarily of landsadministered by the BLM and FS. Federd landsadministered by the BLM
and FSin the project area consist of numerous isolated idands and tracts of land surrounded by private
lands. InCampbd, Johnson, and Sheridan counties, BLM lands within the project area are administered
by Buffao Fdd Office (BFO). BLM lands in Converse County are administered by the Casper Field
Office.

The BLM isrespongble for the balanced management of public lands and resources so that their various
vaues are consdered in a combination that will best serve the needs of the American people. The TBNG
is administered by the Medicine Bow — Routt Nationd Forest. The FS is respongble for the balanced
management of nationa forests and grasdands and resources so that their various values are considered
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in acombination that will best serve the needs of the American people. Management by the BLM and FS
is based upon the principles of multiple use and sustained yidd.

The 12,419 acre Fortification Creek Wilderness Study Area (WSA) situated northwest of Gillette is
included withinthe project area. This portion of the northern Powder River Breaks is managed to mantan
the area without impairment of itswildernessva ues, inaccordance withinterim BLM management policy,
pending congressional action that determines its management policies and standards (USDI BLM 1985).
Only a smdl portion of the WSA, just west of Wild Horse Creek and the main railroad line connecting
Gilletteand Sheridan, iswithinthe project area. Fortification Creek, withinthe central portionof the WSA,
islocated west of the project area.

The minerd estate (minerd ownership) of lands within the project areais federaly owned, & least in part,
throughout most of the area. Many privately owned lands have aminerd estate thet is, at least in part,
federdly owned. Federal ownership of oil and gastotalsabout 1,293,000 acres (56 percent) of the project
area. Federa ownership of cod totals about 2,053,000 acres (89 percent) (M aps 1-3 and 1-4). All of
the federal minerd estate withinthe project areais opento locatable minera exploration and development.

The State of Wyoming owns an estimated 6.2 percent of the land surface and minerd estate within the
project area. All of the state-owned lands in the project area are State Trust lands thet are available for
minerd and agriculturd leasing, timber leasing and sales, and public recreation. State Trust lands generate
revenuesthat are reserved for the benefit of designated beneficiaries. These beneficiariesare the common
(public) schools, universties, and other public inditutionsin Wyoming.

Theremaining 82.1 percent of land ownership in the project areais private, as shown on Map 1-2.

The primary land cover type in the project areais rangdand (mixed grass cover type and Wyoming Big
Sagebrushtype). Other land cover typesinthe project areaindudecropland (irrigated and dryland), human
settlements (Gillette and Wright), and mining operations. Livestock grazing, oil and gas production, clinker
quarrying, and coa mining are the primary uses of the rangdand cover type in the project area. Most
livestock grazing is cattle, dthough some sheep are also grazed. The Durham Meat Company, a ranch
located south of Gillette, raises buffao (bison) for meat production. The primary useof BLM lands within
the project areais grazing.

Recreational land use in the project area includes hunting for mule deer, pronghorn antelope, and elk.
Upland game birds and waterfowl aso are hunted in limited numbers.

Exiging ail and gasfiddsare scattered throughout the project area. The Marquiss, Lighthouse, and Gillette
SouthCBM projectsare located inthe southernportion of the project area(M ap 1-1). The GilletteNorth
CBM assessment areais located just north of Gillette.

Coa mining occurs primarily in the eastern portion of the project area, as shown in Map 1-2. There are
16 active coa mine |lease areas within and adjacent to the project area. Active coa mines located south
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of Gilletteindlude Caballo (includesRocky Butte), Bdle Ayr, Cordero-Rojo Complex, Coal Creek, Jacobs
Ranch, Black Thunder, North Rochelle, North Antelope/Rochelle, and Antelope. North of Gillette, active
cod minesinclude Buckskin, Rawhide, Eagle Butte, Dry Fork, Fort Union/Kfx, and Wyodak.

Gillette is the hub of the exigting transportation network in the project area. The mgjor transportation
corridorsindudeState Route 59, the principa north-south highway through Campbel| County and Gillette,
and Intergtate 90, the principa east-west highway. Other highways crossing through the project areaare
U.S. Route 14, and State Routes 50 and 387. Numerous county roads providelocal accessto public and
private lands.

The project area has two mgor railroads and numerous all and gas pipelines. The Burlington-Northern/
SantaFeand UnionPacific Railroads pass through Campbell County to the east, west and south of Gillette.
Severd spur lines connect the railroad with area coa mines for transporting the cod that originatesin the
PRB. The DM&E Railroad expansion into Wyoming. has received federal approvad. The track will
terminate at the cod mineslocated east of State Highway 59 and south of Gillette, in Campbell County,
just east of the project area.

Thereis one public airport inthe project area. The Gillette-Campbell County Airport islocated three miles
northwest of Gillette. The VOR (radio aid used for navigation) is located at the airport.

Implementation of the Wyodak project as approved in the ROD is having alimited affect on land use and
transportation. Land ownership is not changing. However, implementation is affecting land use (primarily
grazing of livestock and the production of crops). Withthe leve of development approved inthe Wyodak
Find EIS and ROD, as many as 26,491 acres of the project area have or will be disturbed for the CBM
wells and ancillary facilities. Most of this disturbance (59 percent) would be reclaimed within one year of
the disturbance' sinitid occurrence. Thus, the loss of grazing and crops on these 15,763 acres would be
short terminnature. Over the long-term, grazing and the production of crops on about 10,788 acreswould
be logt for the long term.

Implementation of the gpproved Wyodak action has resulted in an addition of an estimated 480 vehicles
operating in the project area for an estimated 756 people employed in CBM fidd development and
productionactivities. Assuming an equal digtribution of vehicleswithinthe gpproximately 3,600 square-mile
project areg, the digtribution of CBM-related vehicles would be about 3 vehicles per 30 square miles.

RECREATION

Recreational use of the study area by the public is limited, as most of the land is privately owned.
Opportunitiesfor dispersed recreationexis onfederal and statelands. No devel oped recregtional Stesare
located in the study area. The nearest devel oped recreation sites are located in Gillette.

3-52



Chapter 3 - Affected Environment

The TBNG provides opportunities for hiking, Sght-seeing, hunting and fishing. There are no developed
campgroundsin the TBNG, however, camping is alowed.

Dispersed recreationa opportunities in the project area incdlude hunting, fishing, sightseeing, al-terrain
vehide (ATV) use, and camping. Hunting is the principa recreation activity on public landsin the study
area. Hunting a so occursonsome privatelands. Pronghorn antel ope, mule deer, ek, cottontail rabbit, and
sharp-tailed and sage grouse are hunted inthe study area (Gillette Conventionand Vigtors Bureau, 1998).
The Marquiss and LighthouseEA sd soidentified mourningdove, sage grouse, waterfowl, and cotton-tailed
rabbit as resident game species (USDI BLM 1992¢ and 1995¢).

Implementation of the Wyodak project as approved in the ROD is having alimited effect on recregtion,
primarily because little recreational use is known to occur in the project area. Noise and disturbances
associated with the project are probably affecting opportunities for dispersed recreation on public lands,
such as hunting, fishing, Sghtseeing, and camping. Most of this disturbance occurs during the drilling and
development phasesand, thus, will decrease as the project movesinto the long-termproductionphase. In
additionto the these disturbances, the new access roads also are providing recrestionists with new points
of accessto areas that may have had limited access previoudy.

VISUAL RESOURCES

The landscape of the study area is characterized by open grasdands, low rolling hills, and unobstructed
viewsof many miles Most of the areais covered with dryland vegetation consisting of grasses and shrubs.
Ponderosa pine covers large portions of the north quarter of the study area. Outside the urban areas of
Gillette and Wright, the study areais characterized by arura landscape that has been modified by oil and
gas field developments, coa mines and grazing. Grazing activities are evident in mogt of the study area.
Highways, county roads, private roads and utility lines dso are evident throughout the study area.

Visud resource management guiddines for BLM lands are to manage public lands for current visud
resource management (VRM) dassfications and guiddlines. The VRM systemis the basic tool used by
BLM to inventory and manage visua resources on public lands. The VRM classes condtitute a spectrum
ranging from Class | through Class IV tha provides for an increesing level of change within the
characteristic landscape. EachVRM class combines an evauation of visua qudity, visua senstivity of the
area, and viewing distances.

Visud resources of BLM-administered lands in the study area are managed in accordance with VRM
Classes 1, 111, 1V and V (USDI BLM 1980c), as shown in Table 3-18 (USDI BLM 1984). The
inventory indudes gate and private lands as well as BLM lands, however the BLM manages visua
resources only onBLM lands. The objectivesof the BLM VRM classesin the Buffao Resource Areaare
defined below.
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« Classll - Class Il provides for activities that would not be evident in the characterigtic landscape.
Contrasts are seen, but must not attract attention.

« Class Il - The objective is to provide for management activities that may contrast with the basic
landscape dements, but remain subordinate to the existing landscape character.

« ClasslV - Theobjective isto provide for management activities that may require mgor modifications
to the exiding landscape. The leve of change to the landscape can be high and may be visudly
dominant, but should repeet the form, line, color and texture of the landscape.

. ClassV - The dassfication is gpplied to areas where the natural character of the landscape hasbeen
disturbed to a point where rehabilitationis needed to bring it up to one of the four other classfications.

Table 3-18
Visual Resource Management in the Wyodak Study Area
Percent of Project Area Per cent of Expanded Project Area
Visual Class 1.538.000 acres 2.317.000 acres
BLM (includes BLM and private lands)
VRM Class|| 0 0.1
VRM Class I 0.7 0.9
VRM Class IV 95.5 96.4
VRM ClassV 0.2 0.2
FS (Thunder Basin National Grassland)
Modification (VQO) 36 24
Total Project Area 100.0 100.0

Most of the study area (96.4 percent) isdesignated as VRM Class V. Under Class 1V, activitiesmay be
dominant, but should repesat the form, line, color, and texture of the landscape. Class | areas consist of
the scenic landscape corridor along portions of Interstate 90 and State Route 14 on the west Side of the
study area. Class |l areasarevishle primarily fromInterstate 90 east of Gillette, and from approximeately
2.5 miles of State Route 50 located south of Gillette. The Fortification Creek Wilderness Study Area
(west-central part of study area) and Indian Buitte culturd resource area (southwest portion of the study
area) dso are managed as VRM Class |11 areas. Management activitiesin VRM Class |11 areasmay be
evident, but should remain subordinate to the exidting landscape.  Exigting cod mines dong the east
boundary of the study area are managed as VRM Class V areas. ClassV applies to areas where the
natura character has been dragticdly atered, and the area requires rehabilitation to upgrade it to VRM
Classes | through V. In the study area, coal mines consst of extensive surface mining activities that
dominate the landscape within the Class V aress.

The Medicine Bow Nationd Forest has inventoried Visua Quality Objectives (VQOs) for the portion of
the federdly owned surfacewithinthe TBNGand the study area. The FS management objectivesfor visud

3-54



Chapter 3 - Affected Environment

resourceswithinthe TBNG areto providefor characteristic landscapesthat satisfy the adopted VQO. The
federaly owned TBNG landsinthe study areaare managed in accordance with the VQO of modification
(USDA FS1992).

FS management direction for visua resource management requiresthat facility and structure design, color
of materias, location and orientation meet the adopted VQOs for the management area affected by the
project. Monitoring is required for oil and gas exploration and development on leased grasdands upon
completion of the project in order to establish compliance with the adopted VQOs. Visud resource
management objectivesfor the modification and maximum modification VQOs should be met withinthree
full growing seasons after completion of a project.

Implementation of the Wyodak project as approved in the ROD is affecting the visud character of the
project area. However, mitigation measures associated with the project are minimizing these effects. The
new wellheads, production pod facilities, improved roads, and compressionfecilities are visble additions
to the landscape. However, the addition of these facilitiesis not changing the overal visud character of the
exiging rura landscape because other oil and gas activities and cod mining have modified the landscape
congderably.

NOISE

The study area has land uses that vary from sparsely populated rurd regions to more densaly populated
urbanized aress, such astowns. Background noise measurements have not been conducted in the study
area. Exiding or background noiselevdsinsparsely populated areas are likdly to be smilar to the andys's
of background noiselevels completed for the EnronBurley Area (USDI BLM 1994b). Background noise
levelsfor the EPA category “farmin valey” are: daytime, 29 dBA; evening, 39 dBA; and nighttime, 32
dBA. Loca conditions, such as topography and frequent high winds, can dter background noise
conditions. The unit of measure used to represent sound pressure levels (decibels) using the A-weighted
scde is (dBA). It is a measure designed to smulate human hearing by placing less emphasis on lower
frequency noise because the human ear doesnot perceive soundsat |ow frequency inthe same manner as
sounds &t higher frequencies.

Implementation of the Wyodak project is resulting in short-term and long-term increases in local noise.
Noise originating from construction equipment (e.g., drilling rigs and congtruction vehicles) is apparent
locdly over the short term (i.e., 30 to 60 days) where drilling and construction activities are occurring.
However, the drilling and congtruction stes are sufficiently widespread that the elevated leves of noise
generated from each Steis not overlgpping in time or space with noise from other Sites.

Long-term noise is associated with the new compressor sites. Operation of these compressorsis affecting
the levels of noise within about 600 feet of each Ste. However, because the sites are being located more
than 600 feet from sengtive receptors (e.g., residences, schools, medica facilities, and recreationa
facilities), no subgtantive effects from the noise are expected to occur.
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SOCIOECONOMICS

The study areais|ocated within Campbell County and smdl portions of Converse, Johnson, and Sheridan
counties. Therearetwo incorporated municipalities affected by the proposed project; Gillette and Wright.
Gillette is the county seat and the largest incorporated city in Campbell County. Wright is located in
southern Campbell County. There are no incorporated communities in Converse, Johnson, or Sheridan
Counties that are located within the study area.

The 1997 populationof Campbell County isestimated at 32,087. The populations of Gilletteand Wright
are estimated at 19,289 and 1,347, respectively. In 1997, the population of Converse County was
edimatedto be 12,295. Table 3-19 summarizes populationgrowthin Campbell, Converse, Johnson, and
Sheridan Counties between 1980 and 1997.

Table 3-19

Population in Campbell, Converse, Johnson, and Sheridan Counties

Y ear 1980 1990 1995 1996 1997 2000 (pr oj ected)
Campbell County 24,367 | 29,370 | 31,456 | 31,951 | 32,087 32,970
Gillette 14545 17545 21,023 | 21,585 | 19,289 19,744
Wright na 1,117 1,357 1,385 1,347 1,378
Converse County 14,069 | 11,128 | 11,929 | 12,112 | 12,295 12,350
Johnson County 6,700 6,145 6,627 6,717 6,796 6,920
Sheridan County 25,048 | 23562 | 24,997 | 25203 | 25,199 25,900

Source;  Wyoming Division of Economic Analysis 1997, CCEDC 1997

Minerd production of cod, ail, and gas is the dominant economic activity in Campbell County. It isaso
animportant economic sector inConverse County. Wyoming isthetop cod producing statein the United
States. Morethan 90 percent of the cod produced in Wyoming comes from Campbell County (Campbell
County Chamber of Commerce 1998). Campbell County aso produces gpproximately 25 percent of the
oil produced inWyoming each year. Table 3-20 shows the state assessed mineral productionvauations
for the affected counties and the State of Wyoming for its 1997 fisca year, which are based on 1996
production.

Agriculture, consigting of livestock production and dryland farming, also is an important sector of the
economic base within the affected counties. According to the Campbell County Economic Devel opment
Corporation (CCEDC 1997), the livestock population in the county consi sts primerily of cattle and sheep.
Most cropland in Campbell County produces wheet, barley, oats and hay for feed. Agriculture in
Converse, Johnson, and Sheridan Counties conssts of ranching, row cropssuchaswhest, barley and oats,
and irrigated forage crops.
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Campbell, Converse, Johnson, and Sheridan Counties

Taxable Valuation of Mineral Production for Fiscal Year 1997, Based on 1996 Production

Mineral Valuation ($)

Total
Natural Sand & Other Assessed
Coal Oil Gas Gravel Uranium Minerals' | All Minerals Valuation?
\Wyoming Vauation 1.22 hillion 1.26 billion | 1.08 billion | 7.87 million 15.4 million 293 million 3.88 hillion 7.15 hillion
Campbell County Vauation 933 million | 322 million | 29.1 million | 1.98 million 6.90 million 0 1.29 hillion 1.59 hillion
Percent of State’s Valuation 76.5 25.6 2.7 25.2 44.8 0 33.2 22.2
Converse County Valuation 49,5 million | 81.8 million | 32.2 million | 0.47 million 8.32 million ] 0.26 million | 172.6 million 0.28 hillion
Percent of State’s Valuation 4.1 6.5 3.0 6.0 54.0 0.09 4.4 3.9
Johnson County Vauation 0 28.0 million | 1.1 million | 0.24 million 0.18 million | 1.28 million | 30.8 million 0.08 hillion
Percent of State’s Valuation 0 2.2 0.1 3.0 1.2 0.4 0.8 11
Sheridan County Vauation 0.18 million | 1.08 million 0 0.21 million 0 0 1.5 million 0.12 hillion
Percent of State’s Valuation 0.01 0.09 0 2.7 0 0 0.04 1.7

Source:  Wyoming Department of Revenue (WDR) records, for the State of Wyoming; fiscal year 1997 was July 1, 1996 through June 30, 1997 (WDR 1999a).
1 Includes bentonite produced in Johnson County and leonardite produced in Converse County.
2 Mineral production valuation is 54.2 percent of Wyoming's 1997 statewide valuation (WDR 1999b).
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Wyoming Department of Employment (WDOE) records describe the employment sectors in the affected
counties. The largest employment sectors in Campbell County are mining, retall trade, government and
sarvices(WDOE 19984). In 1996, the average tota employment for Campbell County was 15,988. The
mining sector accounted for 4,087 workers, or 25.6 percent of total employment inthecounty. Retail trade
accounted for 17.5 percent of the total employment. State, local and federal government employed 18.9
of the total workforce. Service industries accounted for approximately 14.8 percent of employment.
Agriculture, which is part of the economic base of the county, accounted for 0.5 percent of employment.
The 1996 annud average unemployment rate was 4.7 percent. The average unemployment rate for the
state was 5.0 percent in 1996 (WDOE 1998b).

InConverse County, the largest employment sectors are government, retail, mining and services (WDOE
1998a). In 1996, the average total employment for Converse County was 4,124. Government accounted
for 27.7 percent of total employment. The retail sector accounted for 19.9 percent. Mining employed 15.9
percent of the total workforce. Service industries accounted for about 12.8 percent of employment.
Agriculture, which congsts primarily of ranching, accounted for 1.7 percent of employment. The 1996
annua average unemployment rate was 5.4 percent.

The largest employment sectors in Johnson and Sheridan Counties are government, retail, and services
(WDOE 1998a) and is documented in records maintained by the Bureau of Economic Andyss (BEA)
within the U.S. Department of Commerce. 1n 1996, the total labor force in Johnson County was 3,747
workers. In Sheridan County the labor force was 13,608 workers. The 1996 annual average
unemployment rate was 3.8 percent in Johnson County and 4.8 percent in Sheridan County.

Per capita income indicates the economic well-being of the residents of an area and is documented in
records maintained by the Bureau of Economic Andyss (BEA) withinthe U.S. Department of Commerce
(USDC). The per capita income in Campbell County averaged $21,908 in 1996, which ranked sixth in
the State of Wyoming, and was 101 percent of the average 1996 per capitaincome of $21,587 for the
State of Wyoming (USDC BEA 1998). Totd persona income for the county in 1996 was approximeately
$700 million, whichaccounted for 6.8 percent of the 1996 total persona income for the State of Wyoming,
approximately $10.4 billion (USDC BEA 1998).

Tota 1996 county persona income earned from the mining sector, including oil and gas extraction, was
nearly $250 million, representing 42.2 percent of the total persond 1996 income for the county (USDC
BEA 1998).

The per capitaincome in Converse County averaged $18,094 in 1996, which ranked 18th in the State of
Wyoming, and was 84 percent of the state average. Total personal income for the county in 1996 was
goproximately $219 million, whichaccounted for 2.1 percent of the 1996 state total. Total 1996 county
persond income earned from the mining sector, induding ol and gas extraction, was approximately $56
million, representing 25.6 percent of the tota persond 1996 income for the county (USDC BEA 1998).
Earnings from the mining sector increased 15.8 percent from 1995 earningsin Converse County.
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The per capita income in Johnson County averaged $20,571 in 1996, which ranked 12 in the State of
Wyoming, and was 95 percent of the state average. Totd persond income for the county in 1996 was
gpproximately $138 million, which accounted for 1.3 percent of the 1996 datetotd. The mining sector
accounted for 11.3 percent of earningsin 1996, and was one of the fastest growing indudtriesinthe county
(USDC BEA 1998).

The per capita income in Sheridan County averaged $23,332 in 1996, which ranked 3" in the State of
Wyoming, and was 108 percent of the State average. Tota persona income for the county in 1996 was
goproximately $588 million, whichaccounted for 5.7 percent of the 1996 dtate tota. The mining industry
was not a sgnificant sector of the economy in 1996.

The mgority of available housng units in the study area are located in the communities of Gillette and
Wright. In1996, there were gpproximately 7,474 housng unitsin Gillette and 492 housing unitsin Wright
(as of December 1995). In Gillette, the average cost of a new three-bedroom home in 1996 was
$109,900. The average 1996 cost for anew homein Wright was $88,000. Approximately 30 percent of
theexigting housing stock in Gillette were rental units. The average rent for an gpartment was $350 in1996.
As of October 1994, the overdl vacancy rate in Gillette for dl types of housing was approximately 2
percent (Gillette Department of Community Development 1997).

Government and community servicesavailable inthe Countiesincudecounty government, law enforcement,
fire protection, roads and bridges, infrastructure and maintenance, solid waste disposd, medicd and
emergency services, public school systems, a community college, and county libraries.

The ongoing CBM field development (Wyodak approved action) is most probably affecting the project
areal s socioeconomic environment. However, until results of the standard measuresthat the federd, state,
and loca governments compile annudly arerel eased to the public, the quantitative eva uations of the effects
are not avallable. With the current addition of dmost about 756 employees for the project and severd
hundred indirect support industry jobs, employment levels and opportunities for CBM-related postions
withinthe project area have likely increased and are increasing. These jobs dso are generating millions of
dollarsin additiond wages, sdaries, and taxes. In addition, the producing wells are generating millions of
dallars in federa roydties, fee roydties, and taxes (severance, advaorem, sales, and use). Demand for
housing and public services dso is probably increasing.
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CHAPTER 4
ENVIRONMENTAL CONSEQUENCES

INTRODUCTION

This chapter of the EA providesanandyss of the impacts (environmenta consequences) that would result
from implementationof the PA. Certain measuresthat would avoid or reduce impacts have been included
aspart of the PA asdiscussed in Chapter 2. The environmental impact anaysis documented in this chapter
consdered these measures in the assessment of impacts.

The impact andyses in this chapter dso considered the level of impact from implementation of the PA in
comparisonto levels of impact assessed inthe Wyodak EIS. Thoseimpactsaddressed intheWyodak EIS
and approved in the Wyodak ROD for the approved action (Alternative 1) have beenconsidered inthis
EA asthreshold criteriafor the determination of significant impacts. The andys's has shown that potentia
impacts to resources are ether lessthanthoseimpacts assessed in the Wyodak EIS or are not sgnificant.
Based on theissues of concern for this PA, both the amount of disturbance as it affects surface-related
resources and the amount of groundwater to be produced and discharged on the surface were potentiadly
sgnificant issues. The basis for analysis of both of these issues areasare introduced bel ow and discussed
in more detail in the resource-gpecific sections that comprise the remainder of this chapter.

The Wyodak EIS andyss determined the dternative sdlected in the ROD would disturb a total of
26,551 acres. Of thistota, 103 acreswere associated withcompressor stations. Thus, 26,448 acreswere
expected to be disturbed for pads, roads, pipelines, and central gathering and metering facilities.

Sincethe Wyodak ROD was published, the BLM hasmonitored disturbanceassoci ated withthe new wells
and ancillary facilities. Results of this monitoring suggest the actud ared extent of the 1,063 federd wells
and associated facilitiesis 1,470 acres. This disturbance equates to an actua rate of about 1.38 acres of
disturbance per well.

Asuming thisactud rate of disturbance remains congtant through implementationof the PA, the cumulative
drilling of 12,501 wdls (includes Wyodak EIS wells, the PA’s 2,500 wells, and projected state and fee
wells) would affect 17,251 acres. Thisfigure iswell below the totd ared extent of disturbance projected
inthe Wyodak EIS (26,448 acres) for thesefadilities Thus, disturbance associated withthe PA inaddition
to those associated with the 1999 Wyodak project do not exceed the level of effect disclosed in the
Wyodak EIS and ROD.

Based on the BLM’s and WOGCC's current projection for increased numbers of wels and their
compilation of water production data for existing wells, total water production for 1,425 new producing
protective federa wells would be approximately 98,172 acre feet over the 15-month period or about
82,900 acre feet for the 12-month period ending February 28, 2002. This estimate is based on the
WOGCC's recent compilation of federd and state water production data for exising CBM wdlls
(WOGCC 2000). For the 6-month period of January 2000 through June 2000, the discharge rate from
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producing wells averaged 11.1 gdlons per minute (gpm). Applying this same production rate of 11.1 gpm
per well over the same 15-month period to 4,093 existing producing wells (as of November 30, 2000),
to aprojected 1,611 new state and fee producing wells, and to the proposed production from the 1,425
federa protective wdls, water production would total approximately 127,497 acre feet (as of February
28, 2002) or about 107,660 acre-feet per year based onthe previous 12 months of projected production.

The maximum rate of water productionunder the approved action for the Wyodak EIS was estimated to
be 101.8 mgd or 114,030 acre-feet per year (Wyodak FEIS, p. 4-63). The comparison between the
projected volumes of water to be produced daly and annudly under the PA in combination with existing
wdl water productionand the volumes for the approved actioninWyodak ElSindicates CBM-generated
flows for the PA would be less than those volumes estimated in the Wyodak EIS.

GEOLOGY & MINERALS

Impactsto geology and minerd resources fromimplementationof the PA, 2,500 (1,425 producing) federal
protective CBM wdls and associated facilities, in the same project areawould be smilar in type, extent,
and duration to those effects described in the Wyodak EIS for Alternative 1 (approved action)(Wyodak
ROD). Thedirect and indirect effects of the PA on geology and minera resources would affect the same
region, locdities, and interests, as described in the Wyodak EIS.

Under the PA, natura gas (methane) would be produced from 1,425 federd protective CBM wdlsdrilled
and completed into underlying coal seams inthe PRB. The methane would be produced from federd wells
beforethe resourceisdrained fromfedera |eases by nearby non-federal wells. Thedrainagelossof CBM
resources has been estimated by the BLM to be 69,062 mcfg/well over atwo year period thet the drilling
of federa protective wdls would be delayed, if the PA is not implemented (USDI BLM 2000). The
development of federal protective wels and productionof CBM under the PA would recover this methane
and yield millions of dollarsin roydtiesfor the U.S. Treasury and the State of Wyoming. These roydties
would be unrecoverable unless the PA is implemented in a timdy manner. The BLM has estimated the
vaue of the CBM resources that are presently being drained from federa leases without compensation,
and has estimated that federd royaty loss could range from about $30 million (continuing, uninterrupted
APD gpprovals) to as much as $85 million should federal APD approvas be interrupted for a two year

period.

Past conflictsbetween CBM devel opment and expanding surface coal mining operations indicate potential
conflictsmay arise under the PA; however, an outcome of the Wyodak EIS process wasthat the BLM will
ether dipulate, in new CBM leases or sponsor cooperation between the CBM and mining, for mutud
agreements for affected areas, such as ensuring that CBM development occurs prior to mining or is
precluded from some mine areas. CBM development occurring near surface coal mines likely would
increase surface flows in the vicinity of coal operations and decrease the rate of groundwater withdrawas
that currently accompany ongoing coal mining operations. Changed conditions could affect the design or
permitting of coal mining operations and the mining schedule for specific areas. Coa mining prior to CBM
development would result in vduable CBM resources and royalties not being recovered from the mined
area
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Methane migration or seepage could occur within the PRB as CBM devel opment occurs under the PA.
Conditions for methane rel ease would depend on site-specific geologic conditions and/or the specific well
development conditionsthat remainafter congtruction. Methane could emerge from water wellsnear CBM
productionaress, affecting stock and residential water wells. The escape of methane also canresult from
inadequate wd| control procedures or faultywel casng or plugging. Methanewould be controlled through
BLM-mandated APD conditions of approval that address wel control, casng, ventilation, and plugging
procedures gppropriate to ste-specific CBM development plans.

CBM devdopment in the PRB, including development anticipated under the PA, is occurring under
confined conditionsin the coal aguifer, which are not associated with spontaneous fires. The remova of
water from the coa seam during CBM development is not likdy to leave the coal seam in a condition
where oxygen would replace water in the coal seam and result in spontaneous combustion. Underground
fires are not expected to occur under the PA.

The Ft. UnionFormation, whichisbeing partidly dewatered by CBM devel opment, is a consolidated rock
unit, unlike unconsolidated dluvid aguifers that have collgpsed in other areas due to dewatering, causing
ground subsidence. Neither aquifer collapse nor ground subs dence are expected to occur asthe Ft. Union
Formation is partidly dewatered under the PA.

Withdrawa of CBM and water from the dtratigraphically lower Ft. Union Formation would not be likely
to affect the potentia recovery of uranium resources from the overlying Wasatch Formation. However,
depending upon the proximity of operations and loca geologic conditions, CBM development could
adversely impact the in-gtu leach extraction process used in uranium mining operations in the PRB.
Conflicts between CBM deveopment and uranium mining will be anadyzed ste-specificdly a the
APD/POD leve of andysis, as plans of development are reviewed by the BLM.

WATER RESOURCES

Impacts to water resources from implementation of the PA, 2,500 (1,425 producing) federa protective
CBM wdls and associated facilities, would be smilar in type, extent, and duration to those effects
described inthe Wyodak ElSfor the approved project. The direct and indirect effects of the PA onwater
resources, incontext, affect the same region, locdities, and interests, as described inthe Wyodak EIS. The
intengty of CBM development and its impacts under the PA would be smilar to the intensty of CBM
devdopment and its impacts under the approved project for the Wyodak EIS for a 15-month
implementation period for the PA. Direct impacts would result fromthe withdrawal of groundwater from
underground coal aguifers and the subsequent discharge of this produced water upon the land surface in
established drainageway's or water storage facilities. The quantity and qudity of surface water flowswould
be affected by the quantity and water chemistry of the produced water. Indirect impacts associated with
land or water use, and methane migration or seepage could result from the anticipated drawdown of the
datic water levelsinwater wels situated near CBM development areas. Theincreased volumes of surface
water available during the life of the project in areas that previoudy were dry could indirectly affect
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landowners, coal mines, ecosystems, wildife and fisheries resources, wetlands, vegetationresources, land
or water use, or loca socid and economic conditions (Socioeconomics).

Under the PA, potentia impacts to existing water uses and ecosystems at specific locations are expected
to be amilar to the impacts described inthe Wyodak EIS. Many of the projected impacts can be attributed
to the anticipated increaseinsurface flowsfromthe discharge of CBM produced water within the project
area. Accelerated erosion and degradation of stream channels that are not stable, armored, or large enough
to accommodate anticipated flows can be expected unless discharge out-falls are well desgned. Thereis
the potentia for increased frequency and magnitude of locdized flooding where channds or basin capacity
isinauffident to handle the increased flows. Since CBM generated flows occur year-round, average daily
flows from discharge points into drainages would be increased, producing perennid flows in previoudy
ephemera draws and drainagesfor some distance downstream.  Subject to ownership decisionand water
qudity standards, the increased dally flows from discharged produced water would be available for
beneficid uses suchaslivestock watering, wildife use, fisheries development, and crop irrigationunlessthe
produced water qudity fals bel ow standards of suitability that would alow continued use. Increased flows
may fecilitate the need for modifying discharge facilities to minimize sedimentation downsiream from
produced water discharge locations. Additiona surface water monitoring stations downstream of the
project area may be necessary to monitor water quality of the produced water discharges with respect to
goplicable water quality standards of the recalving stream.

Surface Water

Water volumes produced from CBM wdls within the project area are expected to increase from 65.4
million gdlons per day (mgd), for an estimated 4,093 CBM wells producing as of November 30, 2000,
to an estimated maximum water production of 88.2 mgd with the addition of the PA’s 1,425 federd
producing wells withinthe 15-monthimplementationperiod. The annud rate of water productionas of the
end of the 15-monthperiod (February 28, 2002) would be gpproximately 82,900 acre-feet per year based
on the previous 12 months of projected production. The maximum rate of water production under the
approved action for the Wyodak EIS was estimated to be 101.8 mgd or 114,030 acre-feet per year
(Wyodak FEIS, p. 4-63). The comparison between the projected volumes of water to be produced daily
and annudly under the PA in combination with existing well water production and the volumes for the
approved action in Wyodak EIS indicates CBM-generated flows for the PA would be less than those
volumes estimated in the Wyodak EIS.

In addition to 1) reduced flows in drainages based on arevised estimate of 11.1 gpm per well versus 12
gpm as estimated in the Wyodak EIS andysis and 2) reduced number of producing wels of 5,518 for the
PA (1,425 federd wdls) (February 28, 2002) and exising 4,093 wdls versus, 5,890 wels for the
approved action(Wyodak EIS), streamflowsinduding discharged produced water and associated impacts
may be further mitigated by downstream infiltration and evapotranspiration. Field observations of
greamflows inthe Bdle Fourche drainage basin during 1997-1999 indicate thet little or none of the water
discharge asaresult of CBM operations currently is making it to the streamgage locations (Meyer 2000).
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Meyer estimates that during periods of little or no precipitation, losses of CBM generated flows due to
evaporation, transpirationand infiltration/aluvid recharge from streams and impoundments may be grester
than 90 percent. Smilar trendswere noted by Meyer inthe Little Powder River drainage. Meyer concludes
that “water production volumes are not as great as estimated, (in the Wyodak EIS) and streamflow
conveyance losses have been sgnificantly greeter than predicted.”

Under the PA, the water quality of the CBM produced water is expected to be smilar to that of exiding
discharges within the project area. Produced water contains an average (mean vaue) of 840 mg/l TDS
(Rice et a. 2000). CBM generated water at these TDS levels would likely comprise one-hdf of the tota
surface water volume produced annudly in the project area. Analysis of the available data suggests that
TDS leves vary geographicaly, increasing from south to northand east to west. Regiond flow is towards
the northwest, thereforeit is expected that the water would become more minerdized asthe distance from
the recharge areas increases.

Produced water would have a greater sodium bicarbonate character than naturaly occurring surface
waters. Because of the dominance of the sodiumionin proportionto thecacilumand magnesumions, SAR
vauesmay limit the use of the CBM produced water for irrigation purposes. SAR vaues greater than 10
to 15 pose apotentia hazard to cropsthat are not tolerant of reduced soil moisture and oxygenavailability.
Of the 47 samples taken from the Wyodak-Anderson cod, 16 (34 percent) have SAR vaues equal or
greater to 10. In conjunction with high SAR vaues, produced water contains anaverage (mean value) of
1300 ms/cm specific conductance, which is used as a measurement of sdinity (Rice et d, 2000). Water
witha sdinity hazard greater than 750 ms/cm EC may be unsuitablefor use on soils withrestricted drainage
(Richards 1969). Specia management for sdinity and sodicity (SAR) control may be required, or irrigation
use may need to be redtricted to sat-tolerant crops. The CBM produced water is not expected to have
any impact on sock watering. Sdinity levels as high as 3,500 mg/l TDS are ill considered suitable for
consumption by livestock.

The concentrations of iron in the 47 samples taken from the Wyodak-Anderson coal exceed the human
hedlth standard of 0.3 mg/l in 68 percent of the samples. Manganese concentrations exceed the human
health sandard of 0.05 mg/l in 17 percent of the 47 samples. Iron and manganese limitations are based
onaestheticsrather than toxicity; these metas cantint water and stain outlet works, but typicaly would not
cause hedlth effects. Barium concentrations among the 47 samples range from a high of 1.6 mg/l to alow
of 0.14 mg/l (meanof 0.62 mg/l). CBM produced water with barium concentrations within this rangewould
not exceed the human hedth standard of 2.0 mg/l proposed by the WDEQ following a recent
antidegradation review. Based on available water quality data, it isanticipated that lessthan 10 percent of
CBM discharges would require preliminary treetment to reduce barium concentrations prior to discharge.
CBM discharges are andyzed for the presence of radioactive radium-226, and total petroleum
hydrocarbons, but areview of exising data indicates thet the limitations of 60 pCi/l of radium-226, and 10
mg/l of TPH have not been exceeded in previous discharges (WDEQ 1998).

The total estimated areathat may be affected by runoff and sedimentation due to disturbance caused by
drilling or congtruction activities associated with CBM development under the PA is3,450 acres. Short-
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term disturbance, continuing up to three years, would occur over an estimated 1,553 acres. Long-term
disturbance continuing during the life of the project would occur over an estimated 1,897 acres. Timely
eroson control measures, recontouring, and revegetationwould minimize ssdimentation caused by runoff
in disturbed aress.

Groundwater

Wl production of groundwater from the coa aguifer as part of the PA would typicaly reduce the
hydraulic pressure head and produce methane, and aso lower the water level in nearby wells completed
in the coal seam. As the annud rate of water production for the PA in combination with exigting wellsis
lessthanthe maximum annud rate projected and andyzed ina calibrated groundwater model of the region,
drawdown of water leves in the project area’s underlying coa aguifer from PA implementation is
anticipated to be less than the drawdown that was projected for the approved actioninthe Wyodak EIS.
Water productionunder the PA incombinationwithexisingwells would occur & anannua rate of 82,900
acre-feet per year. Thisrateislessthanthe maximum projected annud rate of 114,030 acre-feet per year
for the gpproved action analyzed in the Wyodak EIS,

Thus, the areal extent and magnitude of expected aquifer drawdowns projected for the PA in combination
with exiging wells would be less than those drawdowns that were projected for the approved action
andyzed in the Wyodak EIS. The federd protective wells that comprise the PA likely would be
digtributed in a smilar manner to the proposed development scenario that was andyzed in groundwater
modding completed for the Wyodak EIS. Development occurring under the PA would not be more
closely spaced than was andyzed in the Wyodak EIS. Additiondly, the federal protective wdls drilled
under the PA are expected to be situated in areaswhere CBM productionaready isoccurring and water
production aready is decreasing over time.

After CBM development (and water remova) ends, within three to four years water levels in the codl
aquifers are expected to partialy recover to within 20 to 30 feet of pre-operationa conditions. Complete
water level recovery will be a long-term process, likely requiring hundreds of years for the removed
groundwater to be replaced through the infiltration of precipitation.

Recharge to shallow aguiferswould be expected to continue over the life of the project through infiltration
of precipitationand produced water that is discharged to the land surface. None to negligible impactsto
exiging groundwater qudity are anticipated to occur from implementation of the PA.

AIR QUALITY
Implementation of the PA would result inminimd effectsonthe ar qudity of the project areal sand region’s
arsheds. Given the absence of any new proposed gas-fired compressors, the PA would not contribute

any ar pallutionfromemissons released frominternad combustion engines. However, the PA would likdy
contribute to fugitive dust emissons, in the form of PM,, from road dust generated by vehicular traffic.
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Based on the formula for estimating fugitive dust emissons from vehicles on unpaved roads presented in
the Wyodak EIS, the projected amount of dust that would be generated by the 5,000-well approved
project anadyzed in the Wyodak EIS, and the PA’s 2,500 wdlls, dust leves for the PA would likdy be
about hdlf of levels estimated for the approved project (Wyodak ROD). Sincethe cdculated fugitive dust
emissionlevdsfor the approved Wyodak project were determined to be negligible, fugitive dust emissons
would be negligible for the PA. Any dust generated by vehicles at agivenlocationwould belocdized and
short-term.

NO, emissonswould also result fromproject vehicle exhaugts. Caculation of the emissons usngan EPA
methodology and a NO, emissons factor of 1.5 gn NO, per vehide mile (USEPA 1991) resulted an
estimate of 29.7 lbs of NO, ((1.5 gm/mile x 9,000 vehide miles)/454 gmvlb) would be produced per day,
or about 5.4 tons per year. Digtributing these project emissions over the 2,317,000-acre project area
would result in avehicle emissons factor and minima yield of 0.004 NO, pound per acre per year.

SOILS

Potentia impactsto soil resources fromimplementation of the PA, 2,500 federal protective CBM wdlsand
associated fadilities, would be amilar in type, extent, and duration to those impacts described in the
Wyodak EIS. Direct impacts would likely include:

* Removd of protective vegetative cover and loss of soil/vegetative productivity;

« Increased exposure of surface soil materids to accelerated erosion from blading and/or compaction
of soil materids, and

* Loss of soil profile development, soil structure, and nutrients from soil excavation and mixing of soil
horizons.

Loss of cover and productivity would occur for an estimated 3,450 acres due to disturbance from well
drilling and completion and construction of associated facilities. Of the projected tota of 3,450 acres of
disturbance, short-term disturbance of up to 3 years would total an estimated 1,553 acres. Long-term
disturbance for the 7 to 10 year life of project would total an estimated 1,897 acres. The application of
the reclamation measures outlined in the BLM’s and FS' Standard Conditions of Approva for APDs
(Appendix B) to areas of short-termdisturbance (pipdine construction) would returnthe soil to conditions
auffident to support vegetative cover and productivity comparable to pre-disturbance conditions. The
mitigative measures presented inthe Standard Conditions of Approval for APDswould a so gpply tothose
areas of long-term disturbance requiring reclamation. In addition, soil loss would be minimized by limiting
the following: the remova of vegetation, the leveling of work areas, and locating wells on steeper slopes
and erosive soils.

Indirect impacts to soils could result should produced water dischargesinundate and saturate or wet soils
for prolonged periods. Prolonged periods of wetting/saturation would ater the ability of the soil to support
exiding vegetation and may facilitate invason of noxious weeds. Inundation or irrigation with produced
water with high sdinity or sodicity content may also diminish the long-term productivity of soils. The
irrigation hazard posed CBM produced water, if used directly for irrigation, could be high based on
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elevated dinity levds and SAR vaduesreported for anumber of wdlslocated inthe Wyodak project area
(Riceet. d. 2000). The development of sdine/sodic and/or wet soil conditions would be minimized by
locating most discharge points in open watersheds and by not irrigating with poor quality produced water.

The estimated total disturbance for the PA (3,450 acres) represents 0.15 percent of the 2,317,000-acre
Wyodak project area. The 3,450 acres of new soil disturbance represents about 13 percent of the 26,491
acres of disturbance analyzed under the sdlected dternative in the Wyodak EIS.

VEGETATION RESOURCES

Impacts to vegetation resources fromimplementationof the PA, 2,500 federa protective CBM wells and
associated fadlities, would be amilar in type, extent, and duration to those impacts described in the
Wyodak EIS. Direct impacts would result from the clearing or damage of vegetation during drilling and
congtruction of fadilities that would affect losses of vegetdive cover and productivity and changes in
community abundance, species compostion, density, and diversity. A potentiad indirect impact may result
where exiding vegetation is altered by inundation from discharged produced water and the potential
increasein soil sdinity resulting from evapotranspiration of thesewaters. Noxiousweeds may a so become
established following disturbance.

Most of the CBM drillingand compl etion operations and associated fadilities constructionwould occur over
naturd terrain. Associated with the inddlation and operation of these wells and associated fecilities are
short-term and long-term disturbances. Short-term impacts to vegetation would be the clearing,
excavation, and/or damage of vegetationwithin drill Stesand within construction corridors of gasgathering
lines gastrunklines, water discharge lines, and two-track roads to unproductive wells. These impactsto
vegetation would typicaly be reclaimed soon after congtruction, during the following spring or fal season.
L ong-termimpactsto vegetationare associated withtwo-track access roads to productive wells, wellhead
fadilities, compressor stations, pod fadilities, improved roadsto productionpods, and booster compressors.
Effects from these impacts will be reclamed following the life of the project.

The anticipated acreage of vegetative disturbance from the PA’s drilling of the 2,500 wells, construction
of fadlities, and fidd operations is 3,450 acres, based onthe 1.38 acres per wdl disturbance factor defined
in Chapter 2. Of the projected total of 3,450 acres of disturbance, short-term disturbance and loss of
vegetative productivity of up to 3 years would be estimated at 1,553 acres. Long-term disturbance of
vegetationwould total 1,897 acres. The estimated total disturbance for the PA (3,450 acres) represents
0.15 percent of thetota acreage (2,317,000 acres) included inthe Wyodak project area. The 3,450 acres
of new disturbancerepresents gpproximatdly 13 percent of the 26,491 acres of disturbanceanayzed under
the sdlected dternative in the Wyodak EIS.

WETLANDS

Anticipated impacts to wetlands resulting fromimplementation of the PA would be smilar to those effects
described in the Wyodak EIS. The BLM, and other federal agencies, are mandated to minimize the
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destruction, loss, and degradation of wetland habitats. The BLM operating procedures strictly control or,
if absolutely necessary, prohibit surface disturbance within 500 feet of surface water or riparian aress,
unlessan acceptable planfor mitigationis agreed uponthrough site-gpecific andyss. Inkegping withBLM
standard procedures, implementationof the PA would likely not result in wetlands being filled or dredged,
and therefore, directly impacted.

Indirect impacts resulting from the discharge of produced water are expected to result fromthe expansion
of existing wetlands, the development of new ones, possible invason by noxious weeds, and sdinization
of sils as described in the Wyodak EIS. Mitigative wetland “banking”, COE conditions and
requirementsAppendix A), and other mitigation measures required by the Wyodak ROD including
Standard “Conditions of Approva” for APDs (Appendices B and C) would be implemented as part of
the PA to reduce impacts to acceptable level s congstent with the Wyodak ROD.

WILDLIFE AND FISHERIES

Impactsto wildlife and fisheries resources from implementation of the PA, 2,500 federal protective CBM
wells and associated facilities, would be amilar in type, extent, and duration to those impacts described in
the Wyodak EIS. Direct lossof terrestrial habitats within the project areamay reduce or diminate forage,
protective cover, breeding sites, nesting cover, and therma cover. Most CBM operations would occur
over naturd terrain. Terrestrid wildlife, dependent onthese areas affected by CBM well drilling, facilities
congtruction, and field operations, would likely be displaced, which would result in the effects described
inthe Wyodak ElSandlyss. Duration of displacement would be short- and long-term. Short-termimpacts
to terrestrid specieswould include: 1) the direct effects of dearing, excavation, and/or damage of habitat
within drill Stes and within construction corridors of gas gathering lines, gas trunklines, water discharge
lines, and two-track roadsto unproductive wells, and 2) the indirect effects of displacement of individuads
away from zones of human and vehicular/congtruction activity. These impacts would be reduced upon
cessation of the drilling and construction period for wells and facilities, respectively. Long-term direct
impacts to terrestrial wildlife species would be associated with the direct loss of habitats within the
boundaries of two-track access roads to productive wells, wellhead facilities, compressor stations, pod
fadilities, improved roadsto productionpods, and booster compressors. Long-termindirect impactswould
indude the reduced, but continued, displacement of some species and individuas away from facilities
periodically used or accessed by vehicles. Indirect impacts could result from increased poaching due to
New access roads.

The discharge of produced water under the PA would likely increase the amount of aquatic habitatswithin
the Wyodak project area. Ponded waters or waters held in reservoirs would likely expand should the
waters reach suchimpoundmentsbefore losses of flow by infiltrationand/or evapotranspirationoccur. As
was determined in the Wyodak EIS, water qudity of sreamsisnot likely to be degraded by increased
sediment loads. Implementation of Site-specific conditions of approva for APDs would minimize stream
and impoundment sedimentation from discharged produced waters.
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Wildlife groups likely to be affected by implementation of the PA are the same as those described in detail
in the Wyodak EIS. The wildlife groups, specific species of concern, and proposed mitigation measures
to be affected by the PA are outlined below.

Big Game

« Antdope winter, winter/yearlong, and yearlong; mule deer winter/yearlong and yearlong; white-tailed
deer winter and yearlong; and ek habitat may be impacted.

« Animadsmay become habituated to CBM operations, implementationof exiding mitigative conditions
of approva and lease stipulations would minimize impacts.

Upland Birds

« Severd grouse leks have been identified in the Wyodak project area.
»  Applicable mitigation measuresinclude:

»  No permanent occupancy within Y2 mile of lek.

»  No surface disturbance within 2 miles during breeding season.

» (March 1 through June 15).

Raptors

» Potentid for highly locdized shift in prey avalability — not expected to be detrimentd; potential
disturbance may occur during breeding season.

« Implementation of standard conditions of gpprova including limiting access during breeding seasons
and gppropriate power line congtruction design would minimize impacts.

Waterfowl, Shorebirds, and Other Species

« Discharge of production water may create more favorable habitats.
« Impactsto this group not expected to be detrimental.

Fish

« Produced water may increase reservoir surface area and create new water bodies suitable to receive
stocked game fish species.

« Impactsto this group not expected to be detrimental.

The anticipated acreage of habitat disturbance from the PA’ s drilling of the 2,500 wells, congtruction of
fadilities, and fidd operations is 3,450 acres, based on the 1.38-acres per well disturbance factor defined
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in Chapter 2. Of the projected total of 3,450 acres of disturbance, short-term disturbance and direct loss
of habitats of up to 3 yearswould be 1,553 acres. Long-term, direct disturbance of wildlife habitatswould
total 1,897 acres. The estimated total disturbancefor the PA (3,450 acres) represents 0.15 percent of the
total acreage (2,317,000 acres) included inthe Wyodak project area. The 3,450 acresof new disturbance
represents gpproximately 13 percent of the 26,491 acres of disturbance analyzed under the selected
dternative in the Wyodak EIS. The nature of the proposed action would be widdly dispersed throughout
the project area and would subsequently reduce the concentration of operations and workforce
disturbances.

SPECIAL STATUS SPECIES

The PA would potentidly impact severa specid-status species that were evauated in the Wyodak EIS
andyss. Potentid impacts to these species and potentia mitigative measures are outlined below.

Bald Eagle

« Three documented roosting Sites exist within the project area.
» Tempora and spatia redtrictions will be applied in these aress.
« No detrimental impacts are expected to this species.

Black-footed Ferret

« Suitable habitat exists in the project area.

« No known occurrences of this species exist.

«  Surveyswill be conducted if suitable habitat and prey base isidentified.
» No detrimental impacts are expected to this species.

Black-tailed Prairie Dog

* The black-tailed prarie dog is under review by the USFWS for possble designation as afederdly
threatened species.
* BLM’soperaing standards requires avoiding disturbance of prairie dog colonies.

Swift Fox

» Suitable habitat exigts within the project area.

» Définitive proof of occurrence for this speciesis not available.

» |f present, potentia impactsand their sgnificancewill be highly dependent upon the spatid rdationship
between the disturbance and the den sites.

*  Appropriate mitigation measures will gpplied, if necessary.
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Mountain Plover

« Suitable habitat exists throughout the project area.

» Impacts are apotentia during the breeding season (mid-March through late-June).

»  Pre-constructionsurveys and/or timing restrictions on ground activitieswill be applied whennecessary.
» Appropriate revegetationwill be appliedto hdp ensuresuitable habitat iscreated following disturbance.

Sturgeon Chub

« No suitable habitat for this species occurs within the project area.
* No detrimental impacts are expected to this species.

Ute-ladies’ Tresses Orchid

» Suitable habitat for this species occursin the project area.
» Redtricted to riparian habitats.
» Priorto ground activitiesinor adjacent to potential habitat, pre-construction surveys will be conducted.

In addition to the federdly listed species, the FS has identified 27 sengtive species that can potentidly
occur within the project area. Potentia impacts to these species are briefly addressed below.

Based onthe absence of suitable habitat, threespeci es, the commonloon, black-backed woodpecker, and
tawny-crescent butterfly, are not expected to occur withinthe project area. Therefore, noimpactsto these
gpecies resulting from the proposed action are expected.

Sx speciesa so identified as USFS sengtive species, plans topminnow, American bittern, greeter sandhill
crane, white-faced ibis, fox sparrow, and Lewis woodpecker have the potential to occur withinthe project
area. Asaresult, these species may be impacted as their habitats are disturbed. The magnitude of loca
disturbance and rdative location of species occurrence will dictate the importance of these potentia

impacts.

The remaining eghteen USFS senditive species listed below, as well as the black-tailed prairie dog, have
ahigh likelihood of occurrence or are known to occur within the project area.

Flathead chub
Northern leopard frog
Tiger salamander

Long-billed curlew
Mountain plover

Ferruginous hawk

e Milk snake e Melin

«  Black-Hillsred-bellied snake e Western burrowing owl
e  Townsend'sbig-eared bat e  Loggerhead shrike

e Fringed-tailed myotis e  Upland sandpiper

e Swift fox e Baird'ssparrow

«  Western yellow-hilled cuckoo ¢ Blacktern
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Habitats for these species can be evauated individudly and impacts can be minimized or diminated by
applying Ste-specific measures. A variety of effective measures are available to minimize or iminate
potentidly adverse effects. The gpplication of these measureswould becoordinated withthe U.S. Fishand
Wildife Service through the Section 7 consultation process. The Biologicd Assessment for this PA is
attached as Appendix D to thisEA.

Under the proposed action, impacts to protected and sendtive species are expected to be similar as
described in the Wyodak EIS. Surface and associated habitat disturbance from implementation of the PA
would total gpproximatdy 3,450 acres (0.15 percent) of the2,317,000-acreWyodak project area. Short-
term disturbance and direct loss of habitat of up to 3 yearswould be estimated at 1,553 acres. Long-term,
direct disturbance of habitat would total 1,847 acres. Potentid impactsto these speciesand their habitats
would be andyzed and addressed ste-specificaly. Impacts will then be minimized or eiminated by
applying appropriately developed site specific procedures and precautions.

CULTURAL RESOURCES

Impactsto traditiona culturd properties, sacred sites, and locdlitiesof traditiona concern, suchas medicina
plant collecting areas, fromimplementationof the PA would be amilar to those described for the approved
actionof the Wyodak EIS. Because the locations of wells and facilitiesare not established and cannot be
compared directly to the distribution of known stesand previous cultura resource inventories, no accurate
edimates can be made of how many significant historic properties may be affected by the PA. Based on
the results of previous investigations, and assuming that Stesare evenly distributed throughout the project
area, approximately 4.9 dites are estimated per square mile. This digtribution estimate is based on the
results of the extendve files search conducted for the approved action in the Wyodak EI'S and an update
of inventory data that has been compiled since the completion of the Wyodak EIS.

Only about 3.8 percent of the project areafor the PA has been inventoried for the presence of culturd
resources. Thelargest numbers of identified sites have been prehistoric lithic scatters and historic ranching
dtes. As of the date of the literature and files search, 192 of the 2,157 known cultural resources
(approximately nine percent) have been recommended digible for or listed inthe NRHP. If it is assumed
that the areas that have been inventoried for cultural resources are representative of the range of sdttings
inthe project area and that cultural Stes are randomly distributed across the landscape, there could be as
many as 4,000 eligible culturd resourcesinthe project areafor the PA. Thisindicatesthat thereisahigh
potentid for additiond sgnificant culturd properties being discovered when cultura resource inventories
are undertaken during the APD approval process.

Based on current information, direct impactsto sgnificant cultura properties cannot be precisely identified.
The likelihood that additiona sgnificant culturd properties would be found in the area of potentia effect
of the proposed wells and related facilitiesis high. The direct impacts to nonrenewable cultura resources
are consdered the same regardless of whether the wdll isadrilled well or aproducing well. Because of
the permanent nature of surface- and subsurface-disturbing activitieson cultura resources, dl impacts are
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conddered long-term impacts. Given the assumptions of 1.38 acres of ground disturbance per well, 4.9
gtesper square mile, and that approximately 9 percent of the siteswould be sgnificant, the PA would likey
have direct impacts on 26 resources, two of which are likdy to be dgnificant, requiring avoidance or
mitigation. It can be seen that for al of the new wells (federd, state, and fee), approximately 56 cultura
resource sites may be impacted, and five of those are likely to be significant and require avoidance or
mitigation measures. Thisis fewer than the number of resources projected to be impacted by the 5,000
federd wedllsthat were proposed for devel opment under the approved actioninthe Wyodak EIS. Under
the approved action, it was projected that there would be 26,491 acres of potentia direct disturbance,
goproximately 352 cultural resource sites would be impacted by the PA, and 42 of those would likely to
be significant and require avoidance or mitigation measures.

Indirect impacts to culturd resources, such as increased vehicular traffic and vanddism, are difficult to
estimate until the locations of the wdls and ancillary facilities are known. Indirect impacts would increase
as the number of producing wellsincreases because of continued use of the area.

All areas of proposed ground disturbing activity would be inventoried for cultura resources a the APD
phase of each action. Any discovered culturd resources would be evduated for digibility to the NRHP.
It should be possible to avoid direct impact to many sgnificant properties, but constructionand operation
of the proposed wells and fadilities may have indirect effects. Indirect effects may result from traffic or
other activities outside the identified areas of disturbance, or from changes to soil stability or drainage
patterns. Indirect effects can be minimized by soil stabilization measures and protective barriersto restrict
traffic in sengtive aress.

Where direct effects cannot be avoided, an approved data recovery plan would be developed in
consultationwiththe SHPO to attempt to mitigate the adverse impacts of the PA. (Datarecovery itsdf is
considered an adverse impact to archaeologica sites, and avoidance is the preferred mitigative Srategy.)
Specific plans for avoidance or data recovery would be recommended for any sgnificant steswithin the
area of potentia effect of the proposed activities. Data recovery would collect adaidicdly vaid sample
of those data dements that make the site significant and would be unavoidably disturbed or destroyed by
the proposed undertaking. Certain hitoric Sites, such assignificant higtorictrails, may besgnificant for their
setting and context, and may be sengtive to visud intrusons that must be mitigated by modifications to
location and design of the proposed project. In addition, specific procedures will be established for the
treatment of unanticipated discoveries and unmarked human remains that are not identified by surface
culturd resource inventory.

A large number of cultural properties within the project area remain unevaluated. When the literature
search for a proposed project indicates that an unevauated Ste occurs, the operator has the option of
relocating the project or assessng the Ste to determine sgnificance. If portions of asite do not contribute
to sgnificance, the project could be located on that portion.
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LAND USE AND TRANSPORTATION

Land Use

Potentia impactstoland uses and transportationfromimplementationof the PA would result fromcurtailed
or congtrained activities or productivity within the project area, from limited or prohibited access that
removes land from exising uses, or from surface disturbance necessary for proposed CBM facilities.
Theseimpactsare congstent withthose described indetail for the approved actionandyzed inthe Wyodak
EIS. The PA would dso be consgtent with the BLM RMP and the FS LRMP, which providefor multiple
land uses, and dso with city and county planning efforts.

Bothshort- and long-termdirect impactsto land use are antici pated fromimplementationof the PA. Short-
termdirect impacts would result from the clearing of or damage to vegetation and disturbance of soilsfor
pipdine congtruction. The previousland usewould be reestablished within gpproximeately 3 yearsfollowing
implementationof reclamationmeasures. Long-term direct impactswould result from the construction and
operation of facilities that would be maintained for at least the life of the project. These fadilities include
the two-track and upgraded access roads, well sites, and pod facilities. The predominant land useslikdy
to be impacted by the project are agriculturd grazing and some crop production and wildlife habitat and
to alesser extent, cod mining, rura resdential, and recreetion.

Indirect impacts, suchas possible inundation of lands and modificationof their use by discharged produced
water, are expected to be minima and isolated in occurrence. Recent BLM information (Meyer 2000)
indicates stream infiltration and evapotrangpiration ratesare suchthat inmost cases produced watersfrom
exiging producing wdls are generating stream channel flows for only limited distances below discharge
points. Also, where natura flowsexist, produced water discharges are not making significant, measurable
contributions to streamflows a established downstream monitoring Stes.

Federa surface (8.5 percent federal) and mineral estate (50 percent federd) ownership is not expected
to change due to implementation of the PA. Surface use and right-of-way approvals would be obtained
from appropriate federd, state, and loca agencies.

The anticipated acreage of disturbance from the PA’s drilling of the 2,500 wells, congruction of facilities,
and fidd operations is 3,450 acres, based onthe 1.38-acres per wdl disturbance factor defined in Chapter
2. Of thistotd, short-term disturbance and direct loss of productivity for the dominant livestock grazing
and wildlife habitat usesfor up to 3 years would be 1,553 acres. Long-term, direct disturbance and loss
of grazing land and wildlife habitat would total 1,897 acres. The estimated tota disturbance for the PA
(3,450 acres) represents 0.15 percent of the total acreage (2,317,000 acres) included in the Wyodak
project area. The 3,450 acres of new disturbance represents an additiona disturbance of 13 percent over
the 26,491 acres of disturbance analyzed under the sdlected dternative in the Wyodak EIS.
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Transportation

Impactsrelated to use of highways and roads in the Wyodak project area fromimplementationof the PA
are expected to be milar to those described inthe Wyodak EIS anadlyss. The smilarity also would likdy
include a comparable rate of well and facility development including drilling and completion, access road
congtruction, pipdine congruction, pod fadlities congruction, and initid wel production and fidd
operations. Based on the rate of development for 5,000 new wells of the approved actionin the Wyodak
EISin comparison to 2,500 new wells under thisEA’sPA, and personnd requirementsfor the Wyodak
EISPA (DEIS, Table 4-14), the following assumptions apply to implementation of this EA’s PA:

«  Twenty-five to 30 operating drill rigs on amonthly basis,
»  Absence of new compressor station construction and operation and need for workers, and

« A personnel need under thisEA’ sPA for remaining fidd development activitiesthat isroughly one third
of the workers projected for the gpproved action in the Wyodak EIS.

Based on these assumptions, trangportation-related impacts from implementation of the EA’s PA would
incdude the following:

« Project-related traffic levdswould consist of gpproximately 130 vehicles for drilling, constructionand
maintenance operations and 9,000 milesof travel per day during the 15-month implementation period
for the PA.

« Project-rdated traffic would be dispersed throughout the 3,600 square-mile project area
(approximatdy four vehides per 100 square miles), and would not result in alarge increese in treffic
on state and loca roads during the initia development period or during production operations.

« Traffic on roads crossed by any of the proposed pipelines or power lineswould experience rdatively
minor delays during construction, caused by lane closures.

RECREATION

I mpacts fromimplementationof the PA would be amilar to those described for recregation for the selected
dternaive in the Wyodak EIS. Access for recrestional uses to most of the project area would remain
limited due to the predominance of private surface ownership eventhough the PA would increase potential
access within the project area with the congtruction of additional roads. Opportunities for dispersed
recreationexist onfedera and state lands, but little useisknownto occur. No developed recreationd Sites
are located on federd or state lands within the project area.
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Of the limited dispersed recregtiond opportunities, hunting isthe primary recregtiond activity. The direct
impact of long-termdisturbance of approximately 1,897 acres(0.08 percent of the project ared) that would
likely occur with implementation of the PA would have minima adverse impacts on recregtiond activities
occurring in the project area.  Subject to landowner discretion, discharged produced water may be
impounded and stocked with fish to enhance fishing opportunitiesin the project area.

VISUAL RESOURCES

Impacts to visud resources of federd lands in the project area from the implementation of the PA would
be amilar to the short- and long-termimpacts described inthe Wyodak EIS, differing only in the increased
number of wells and other fadilities. Thevisud intruson of these activitieswould be site specific and would
not likely affect vistorsoutside the immediate viewshed of each facility. The impactsto the characteritic
landscape are expected to be smilar to those described for the Wyodak EIS, which are summarized
below.

»  Short-term impacts would consst of congtruction activities and linear disturbance associated with
pipeline congtruction, and would likdy be evident to people usng nearby roads withinthe project area.

« Usersof the areamay be impacted by the sght and the dust of congtruction activities.

« Thetrangport of equipment and materids to work stes would likely be evident to other travelers on
local highways and roads used to access the project area.

« Long-term impacts would occur over the life of the project from the addition of the well and pod
facilities to the landscape, and the linear disturbance of corridors for two-track and upgraded access
roads.

« Themog vishle components of the proposed fadlities are expected to be wellhead facilities at each
productive well, production pod facilities, and improved roads to production pods.

Most of the proposed wels onBLM landswithin the project areawould likely be located on BLM VRM
Class 1V lands. The congtructionand operation of eachwel and the ancillary facilities would be cons stent
withVRM Class|V objectives, providedthat every attempt ismade to minimize the adverse visud impacts
through careful location of facilities, minima disturbance of the Ste, and design of facilities so that they
harmonize with the surrounding landscape. Consequently, none of the disturbed acreage would be
displaced from the existing BLM inventory of lands managed with VRM Class IV. The proposed facility
developments would be consistent with management objectives.

Proposed wells may also be located in VRM |11 areas, whichincdude BLM landsinthe Fortification Creek

Wilderness Study Area (west-central part of project area) and Indian Butte (southwest project area). The
proposed fadilitieswould contrast with the basic landscape e ements, but would remain subordinateto the
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exiging landscape character, which includes existing oil and gas devel opments. Consequently, none of the
disturbed acreage would be displaced fromthe exising BLM inventory of lands managed as VRM Class
[11. Proposed facility developments would be cong stent with management objectives. Itisnot likely that
any proposed welswould be located in VRM Class|I. The Wyodak CBM EIS describestheselandsas
private lands adjacent to highways in the project area.

All proposed wdlls and fadilitiesunder the PA would be consstent withFS visud quality objectives for the
Thunder Basin Nationd Grasdand. Adverse visud impacts would be minimized through careful location
of fadilities, minimd disturbance of affected sites, and design of facilities so that they harmonize with the
surrounding landscape on both FS- and BLM-administered lands.

NOISE

Impacts from elevated noise levels produced by implementation of the PA above the generd rural
background noise leve of 35 to 40 dBA could occur during well drilling and facilities construction.
Condtructior/drilling-related noisewould result fromarill rigoperati ons, constructioneguipment operations,
and transport vehide traffic. However, activitiesin any onelocation would be of limited duration measured
indays. Individual sitesof noise-producing activity would bemosily widespread, thus, eevated noiselevels
from separate sites would likely not overlap in time or space.

SOCIOECONOMICS

Implementation of the PA would result inCBM productionfrom 1,425 protective federal wells. Each well
isexpected to produce anaverage of 238 mcf per day over the projected 15-monthperiod, for anaverage
of 108,528 mcf over the entire 15-month period for each well. The proposed 1,425 productive wels
would generate approximately 155 bcf over the 15-monthperiod. Assuming aunit cost of $2.85 per mcf
($3.00/MMBTU) (congtant 2000 dollars)over the 15-monthperiod, eachwell would generateanestimated
sdes vdue of $309,305.00 (constant 2000 dollars) over the 15-month period. Under the PA, CBM
productionisexpectedto contributesa esvaued at $441 million(constant 2000 dollars) over the 15-month
period to the locd, Sate, regiona, and national economies.

Impactsto the socioeconomic structure of Campbel, Converse, Johnson, and Sheridan counties, induding
population, housing, and employment would be similar to those impactsdescribed for the approved action
andyzed in Wyodak EIS.

Employment and Personal Income

The workforce required for initid development and long-term operations for the PA would be
approximately one-third of the workforce proposed for the approved actionandyzed inthe Wyodak EIS,
and congds of apart of the same workforce currently ingtaling the fee and state wels as described in the
Wyodak EIS.
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 Initid development workforce of about 256 employees.
» Long-term workforce of about 154 employees.

« Stimulation of an additiond 216 jobs by long-termemployment (indirect employment) as determined
by an employment multiplier of 2.4. About 108 (50 percent) of thesejobswould be created withinthe
affected counties.

« Stimulaionof anadditiona 358 jobs by initid development workforceemployment,induding179 jobs
in the affected counties.

o $8,227,000 (2000 dollars) in wages and sdaries pad to long-term project employees over life of
project. $13,676,000 in wages and sdaries paid to short-term initial-development employees.

The overal postive impact of wages and salaries will be consderably less for the PA than the impact of
the Wyodak CBM project because of the shorter time frame. The salaries and wages earned by the PA
workforce were determined by usng a conversion factor of 1.05 (USBLS 2000) to convert the 1998
wages and sdaries estimated in the Wyodak EIS to 2000 dollars. The annual average 1998 income of
$40,700 for the workforce would be $42,735 in 2000 dollars, resulting in an average wage of $53,420
over 15 months. The PA would result in $8,227,000 (2000 dollars) in wages and salaries paid to long-
term project employeesover the 15-monthperiod. Another $13,676,000 inwages and sdarieswould be
pad to short-term initia-development employees. The 108 long-term support industry jobs (indirect
employment) would result in$5,769,000 inwages and sdariesinthe affected counties. The 179 short-term
support industry jobs would result in $9,562,000 in wages and salaries. The economic impact to the
affected counties from direct and indirect employment would tota $37,234,000.

Federal Royalty and Production Taxes

For the purpose of this andysis, federal royalties have been estimated as $38,663 per federal well (using
12.5 percent of the edimated sales value of $309,305 per well). All of the proposed wells would be
federa wells. The proposed project would generate estimated federal roydties of $55,095,000 (constant
2000doallars) over a15-monthperiod. Natura gasproduced from federal propertiesisnot subject to state
severance or ad valorem taxes. However, approximately one-haf of the federa roydties, or about
$27,547,000, would be distributed to the State of Wyoming.

Sales and Use Taxes

The taxable vaue per wdl is estimated to be $31,500. Thisfigurewas caculated by applying an estimated
factor of 60 percent (taxable goods and services) toatotal well cost of $51,425 (Barrett Resources 1998).
Thefive percent sdles and use tax is estimated to be $1,575 per wel (0.05 x $31,500). There are a total
of 1,425 producing wels proposed for the project, which would result in total sles and use taxes of
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$2,244,000 (constant 2000 dollars) paid to the state and the counties over the period of time that taxable
goods and services are purchased (15 months).

Housing and Community Resources

Therewould be 256 workersrequired for the initid development and 154 workers required for long-term
operational phases. Thisworkforce would be hired primarily from the workforce currently employed for
CBM development in the project ares, as evaluated in the Wyodak EIS. There would be no additiona
impacts to housng and community resources to those evauated for the approved action andyzed in the
Wyodak EIS.

Local Economic Impact

During theinitid development period, CBM development under PA would support the equivaent of 984
full-time pogitions (256 short-termproj ect employees, 358 short-termsupport industryjobs, 154 long-term
project employees, and 216 long-term support industry positions).

The estimated economic impact to the locd counties from direct and indirect employment over the life of
the project from persona income and saes/use taxeswould include the following: 1) $14.0 million (long-
term employment); 2) $23.2 million (short-term employment); and 3) $2.2 million (sales and use taxes).
This economic impact would total nearly $39.4 million over15 months (constant 2000 dollars). Thisis
nearly seven percent of the $600 million projected for the approved action analyzed in the Wyodak EIS.

In addition, the State of Wyoming would receive an estimated $27.5 million (in constant 2000 dollars) in
federal royalties over the 15-month period. Some of these monies aso would be used to benefit the local
counties. The proposed CBM productions would occur over a 15-month period, in contrast to the 12-
to 15-year period of time andyzed in the Wyodak EIS. However, the esimated $27.5 million is nearly
35 percent of the contribution of $32 million in federa roydties that was projected in the Wyodak EIS,
because the price of natura gashasincreased substantially between 1998 and 2000 and because existing
wells have produced larger quantities of natural gas (average of 238 mcf/day) than projected in the
Wyodak EIS (average of 125 mcf/day).

Environmental Justice
The implementation of the PA and its potentid disproportiona adverse impacts on minority and/or low-

income groups, induding Native Americans, were considered in this analyss, however, the absence of
issues and identification of any impact to such a group resultsin adetermination of no disproportionate

impact.
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CUMULATIVE IMPACTS

The PA’sdirect and indirect effectswould combine withthe effects of the Wyodak dternative selected and
implemented in the ROD, which would result in cumulative impacts. Table 4-1 summarizes these

cumulative impacts. The sections following the table discuss the impacts in more detail.

Table 4-1

Summary of Cumulative Impacts

Resour ce/l ssues

Geology & Minerals

EA PA

1,425 producing wells

EA PA plusActual

7,129 producing wells

Wyodak EIS Approved

5,890 producing wells

Water Resources

5,518 producing wells as of
2/28/02 (1,425 federa
protective wells plus 4,093
existing wells)

11.1 gpm per well
groundwater production
and surface discharge
88.2 mgd

82,900 acre-feet per year
minimal water quality

impacts per regulatory
standards for discharge

7,129 producing wells as of
2/28/02 (5,518 producing
wells plus 1,611 additional
state and fee wells)

11.1 gpm per well
groundwater production
and surface discharge
113.9 mgd

107,660 acre-feet per year
minimal water quality

impacts per regulatory
standards for discharge

5,890 producing wells

12 gpm per well
groundwater production
and surface discharge

101.8 mgd
114,030 acre-feet per year
minimal water quality

impacts per regulatory
standards for discharge

Air Quality negligible fugitive dust negligible fugitive dust negligible fugitive dust
emissions emissions emissions
5.4 tons/year NO, from 29.7 tonslyear NO, from 18 tong/year NO, from
vehicle emissions vehicle emissions vehicle emissions
0.004 pound NO, per acre 0.025 pound NO, per acre
per year per year 0.016 pound NO, per acre
per year
Soils 3,450 acres of tota 17,251 acres of disturbance 26,551 acres of disturbance
disturbance for 2,500 wells
and facilities
Vegetation 3,450 acres of total 17,251 acres of disturbance 26,551 acres of disturbance
Resources disturbance for 2,500 wells
and facilities
Wetlands avoidance/minimal avoidance/minimal avoidance/minimal
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Table 4-1

Summary of Cumulative Impacts

Resour ce/l ssues

EA PA

EA PA plusActual

Wyodak EIS Approved

which 2 arelikely to be
significant and require
avoidance or mitigation

of which 12 are likely to be
significant and require
avoidance or mitigation

Wildlifeand 3,450 acres of total habitat 17,251 acres of habitat 26,551 acres of habitat
Fisheries disturbance for 2,500 wells disturbance disturbance

and fecilities
Special Status 3,450 acres of total habitat 17,251 acres of habitat 26,551 acres of habitat
Species disturbance for 2,500 wells disturbance disturbance

and facilities
Cultura Resources 26 sites may be affected, of 132 sites may be affected, 352 sites may be affected, of

which 42 were likely to be
significant and require
avoidance or mitigation

Land Use

3,450 acres of tota
disturbance for 2,500 wells
and facilities

17,251 acres of disturbance

26,551 acres of disturbance

Transportation

130 vehicles traveling
about 9,000 miles per day

760 vehicles traveling
about 49,400 miles per day

480 vehicles traveling about
30,000 miles per day

Recreation

minimal

minimal

minimal

Visual Resources

compatible effects

compatible effects

compatible effects

Noise

short-term localized

short-term localized

short-term localized

Socioeconomics

$441 million in sales of
CBM

$134.0 million contribution
to economy and federal,
state, and local taxes and
royalties

$2,204.8 million in sales of
CBM

$551.2 million contribution
to economy and federal,
state, and local taxes and
royalties

$1600.0 million in sales of
CBM

$776 million contribution to
economy and federal, state,
and local taxes and royalties

Geology and Mineral Resources

Except for the remova of methane, loss of federal CBM without compensationand possible conflicts with
cod leases, no cumulative effects on geology and minerds are anticipated from implementation of the PA
in conjunction with past, current, and projected CBM development in the Wyodak project areaover the
15-month implementation period for the PA.
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Water Resources

Implementation of the PA in conjunction with past, current, and anticipated CBM development would
contribute to cumulative effects to surface water and groundwater resources over the 15-month
implementation period for the PA. Cumulative impacts would result from the withdrawa of groundwater
fromunderground coal aguifersand the subsequent discharge of this produced water uponthe land surface
in established drainageways or water storage fadilities  The quantity and quality of surface water flows
would be affected by the quantity and water chemistry of the produced water.

Water volumes produced from CBM wdls within the project area are expected to increase from 65.4
million gallons per day (mgd), for an estimated 4,093 CBM wells producing as of November 30, 2000,
to a estimated cumulative maximum water production of 113.9 mgd with the addition of the PA’s 1,425
producing federal wells and 1,611 producing state and fee wells within the 15-month implementation
period. The annud rate of water production as of the end of the 15-month period (February 28, 2002)
would beapproximately 107,660 acre-feet. The maximum volume of water to be produced annually under
the approved actionfor the Wyodak EIS was estimated to be 101.8 mgd or 114,030 acre-feet per year
(Wyodak FEIS, p. 4-63). The comparisonbetweenthe projected volumesof water to be produced daly
and annudly under the PA in combination with existing and concurrent state and feewd| water production
and the volumesfor the approved actioninWyodak ElSindicates CBM-generated flowsfor the PA would
be greater than those volumes estimated in the Wyodak EIS. The range and magnitude of cumulative
impacts from implementation of the PA would exceed those cumulaive impacts assessed and approved
for approved action andyzed in the Wyodak EIS. Again, stream flows including discharged produced
water and associated impactswould likdy be mitigated by downstreaminfiltrationand evapotranspiration.

Asthe annud rate of water production for the PA in combination with exiging and anticipated state and
fee wdlsisless than the maximum annud rate projected and analyzed in a cdibrated groundwater model
of the region, cumulative drawdown of water levelsin the project ared s underlying cod aguifer from PA
implementation is anticipated to be less than the drawdown that was projected for the approved action in
the Wyodak EIS. Water productionunder the PA in combination with existing and anticipated state and
fee wellswould occur at anannud rate of 107,660 acre-feet per year. Thisraeislessthan the maximum
projected annud rate of 114,030 acre-feet per year for the approved action anadyzed in the Wyodak EIS.
The total volume of water (127,497 acre-feet) that would be produced by the end of the 15-month
implementation period for the PA, exiding, and anticipated new wdlsislessthanthe total amount of water
(1.7 million acre-feet) that would be pumped from the coal aguifer for the life of the approved project
andyzed in the Wyodak EIS. Thus, the area extent and magnitude of expected aquifer drawdowns
projected for the PA in combination with exiging wels would be less than those drawdowns that were
projected for the approved action analyzed in the Wyodak EIS.

Cumulative effects to water quality from implementation of the PA are expected to be minimd or & least

acceptable based on the quality of the discharged produced CBM water meeting regulatory standards.
Water qudity standardsand CBM produced water (effluent) limitations areestablished by the WDEQ and
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administered on a case by case basis. CBM produced water from any CBM well cannot be discharged
to the surface unless the discharge meets WDEQ and other agency requirements. Produced water from
dl CBM wdls must first be characterized by the operators and presented to the WDEQ as supporting
information in order to obtain approval for the proposed CBM discharge. The WDEQ anayzes water
pollution potentia based on the produced water quality and the existing water quaity of the receiving
stream specific to a limited area. Thus, adthough produced water qudity from cumulaive CBM well
production may be somewhat variable, the WDEQ would mandate adherenceto requirements so that dl
discharges represent the water characteristics necessary for continued safe consumption or use of water
downstream by humans and other species.

Air Quality

Implementationof the PA inconjunctionwithpast, current, and anticipated CBM development would likely
contribute tocumulaive effectsto ar qudity over the 15-monthimplementationperiod. Cumulétive effects
would result from fugitive dust emissons, inthe formof PM 5, generated by vehicular traffic. Based onthe
formula for estimating fugitive dust emissonsfromvehiclesonunpaved roads presented inthe Wyodak EIS
and the estimate for the PA’ scumulaive disturbanceacreage, the projected amount of dust to be generated
by the 12,501-well fidd would likdy be roughly two thirds of levels estimated for the approved action
(Wyodak ROD). Sincethecdculated fugitive dust emissionlevelsfor the approved Wyodak project were
determined to negligible, fugitive dust emissons would be negligible for the cumulative impacts. Any dust
generated by vehicles a a given location would be locdized and short-term.

NO, emissonswould also result fromproject vehide exhausts. Caculation of the emissonsusing an EPA
methodology and a NO, emissons factor of 1.5 gn NO, per vehide mile (USEPA 1991) resulted an
edtimate of 163.2 Ibs of NO, ((1.5 gm/mile x 49,400 vehide miles)/454 gm/lb) would be produced per
day, or about 29.7 tons per year. Distributing these project emissons over the 2,317,000-acre project
areawould result in avehicle emissons factor and yield of 0.025 pound NO, per acre per year.

Soils

Implementation of the PA would contribute to cumulative effects to soils withinthe Wyodak project area
for the PA’ s 15-monthimplementationperiod. Cumulative effectswould result from the past, current, and
future remova of protective vegetative cover and disturbance of soils by excavation, blading, and/or
compaction. Impacts would be smilar to those described for direct and indirect impacts from
implementation of the PA, but the magnitude would be greater with the addition of past disturbance
approved by the Wyodak EIS and projected concurrent disturbance on state and fee lands. Short-term-
specific impacts would include loss of productivity and accel erated soil erosionand lossfrom construction
corridorsfor pipdinesprior to successful reclamationand mitigationof impacts. Overdl long-termimpacts
would include loss of productivity, soil mixing, and breakdown of soil structure in areas occupied by well
and pod facilities and accessroads. Indirect effects would include increased runoff from compacted ol
surfaces and off-gte sedimentation and possible sdinization of down-gradient streams.  Cumulative
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disturbance of soils would result from the drilling of 2,500 federd protective wells and congtruction of
associated fadlities and, the anticipated drilling of about 2,824 state and fee wells and congtruction of
fadilities during the 15-month period in combination with disturbance from 7,176 existing wells and
associated facilities (as of November 30, 2000). Application of the 1.38-acre per well factor for
disturbance to the cumulative well count of 12,501 wells to be drilled by the end of the 15-month period
(February 28, 2002) producesatotd, estimated, cumulative disturbance of 17,251 acres (0.7 percent of
Wyodak project area).

Vegetation, Wetlands, Wildlife, and Special Status Species

Implementation of the PA would contribute to cumulative effects to vegetation resources and wildlife and
specid gatus specieswithinthe Wyodak project areafor the PA’s 15-month implementation period. As
no impactsto wetlands are proposed withimplementationof the PA, no cumulaive impacts are anticipated.
Cumulative effects to vegetation, wildlife, and specia status species would result from the drilling of the
PA’s 2,500 federa protective wells and construction of associ ated facilitiesand, the anticipated drilling of
about 2,824 state and fee wells and congtruction of facilities during the 15-month period in combination
with disturbance from 7,176 exising wels and associated fadlities (as of November 30, 2000).
Application of the 1.38-acre per well factor for disturbance to the cumulative well count of 12,501 wells
to be drilled by the end of the 15-month period (February 28, 2002) produces a total, estimated,
cumulative disturbance of 17,251 acres (0.7 percent of the 2,317,000-acre Wyodak project area).

Short-term cumulative direct disturbanceto habitat frompipeine and power line construction, induding past
and reclamed|ands, reclaimed and recovering lands, and proposed disturbance would total gpproximately
7,763 acres (45 percent). Long-term cumulative direct disturbance to habitat associated with well and
pod facilities and new access roads would total approximately 9,488 acres.

In addition to cumulative impacts associated with the PA’ s direct impacts, cumulative impacts associ ated
with indirect impacts to wildife and specia satus species aso may occur, including localized loss of
habitats (forage, shelter, and breeding) and subsequently localized dterationsin forage and prey species.
Despite these potential changes, the availability of suitable resources throughout the entire project area
would be sufficient to support resident floraand fauna. Appropriate mitigation measureswould be gpplied
to avoid unnecessary direct impacts. Cumulative impacts are not likely to adversdy affect currently
protected species and are not likdly to jeopardize the continued existence of other non-protected species.

Cultural Resources

Implementation of the PA would contributeto cumulative effectsto cultural resources within the Wyodak
project area for the PA’s 15-month implementation period. Cumulative effects would result from the
drilling of the PA’s 2,500 federd protective wells and construction of associated facilities and, the
anticipated drilling of about 2,824 state and fee wells and congtruction of fadilities during the 15-month
period in combinationwithdisturbance from 7,176 exiding wells and associated fadilities (as of November
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30, 2000). Application of the 1.38-acre per wdl factor for disturbance to the cumulative well count of
12,501 wdls to be drilled by the end of the 15-month period (February 28, 2002) produces a total,
estimated, cumulative disturbance of 17,251 acres. Assuming a Ste densty of 4.9 Stes per square mile,
approximately 132 culturd resource sites may be impacted by the existing development combined withthe
PA and foreseeable development of state and fee wells, and 12 of those are likdy to be sgnificant and
require avoidance or mitigation measures. It is difficult to determine how many of those 12 stes would
actudly be located on federd and/or state estate and be subject to avoidance or mitigation measures.
Because of the permanent nature of surface- and subsurface-disturbing activities on nonrenewable culturd
resources, dl impacts are consdered long-term impacts.

Land Use and Transportation

Implementation of the PA would contribute to cumulative effectsto land uses and transportationwithinthe
Wyodak project areafor the PA’s 15-monthimplementationperiod. Cumulative effectswould result from
the drilling of the PA’s 2,500 federal protective wels and congtruction of associated fadilities and,, the
anticipated drilling of about 2,824 state and fee wdls and congtruction of facilities during the 15-month
period incombinationwithdisturbance from 7,176 exiding wells and associated fadilities (as of November
30, 2000). Application of the 1.38-acre per wel factor for disturbance to the cumulative wel count of
12,501 wdls to be drilled by the end of the 15-month period (February 28, 2002) produces a total,
estimated, cumulative disturbance of 17,251 acres. Affected land uses would include both the principa
historica and exigting uses of agriculture/grazing and wildife habitat. Activitiesnear residentid areeswould
likely increase.

Short-term cumulative disturbance from pipdine and power line congruction, including past and reclaimed
lands, reclaimed and recovering lands, and proposed disturbance would total approximately 7,763 acres
(45 percent). Long-term cumulative disturbance associated with well and pod facilities and new access
roads would total approximately 9,488 acres.

The combinationof exiging vehicle activity (480 vehidestraveing about 30,000 milesper day), proposed
vehide activity under the PA (130 vehicles traveling about 9,000 miles per day), and anticipated vehicle
activity from concurrent CBM development on state and fee wels (150 vehicles traveling about 10,400
miles per day) would result in an increase of about 60 percent in the project areafor active vehicleson a
dally basis, the result would be about 2 vehicles for every 10 square miles, assuming equd distribution of
vehicles throughout the Wyodak project area.

Recreation
Cumulative impacts to recreational opportunities would be minimd with implementation of the PA in
combination with past and concurrent CBM development over the 15-month implementation period for

the PA. The limited opportunities for dispersed recreationd activities like hunting and fishing may be
enhanced with the addition of roads constructed as part of the PA and the concurrent  development on

4-26



Chapter 4 - Environmental Consequences

date and fee lands. Access would remain limited due to the predominance of private ownership. The
cumulative impact of long-termdisturbance of gpproximately 6,876 acres(0.3 percent of the project area),
that would likdy occur withimplementation of the PA, would have minimd adverseimpacts on recregtion.
Subject to landowner discretion, discharged produced water may be impounded and stocked with fish to
enhance fishing opportunities in the project area.

Visual Resources

The cumuldive effects to visua resources in the Wyodak project areawould result from implementation
of the PA dong with past and concurrent CBM development over the 15-month implementation period.
Viewswould be changed by anincreaseinnumbersof wells, pod facilities, roads, and pipelines, however,
thisincrease would not change the visua character of the exigting rural landscape inthe project area, which
includes consderable modification from oil and gas activities and cod mining.

Noise

Cumulative impacts from elevated noise levels produced by implementation of the PA inconjunctionwith
past and concurrent CBM development would not be expected to be noticegble to vistors or resdents
within the Wyodak above the genera rurd background noise level of 35 to 40 dBA could occur during
wdl drlling and fadilities congtruction.  Congtruction/drilling-related noise would result from drill rig
operations, constructionequipment operations, and transport vehide traffic. However, activitiesinany one
locationwould be of limited duration measured in days. Individud Sites of noise-producing activity would
be mostly widespread; eevated noiselevesfromseparate steswould likely not overlgp in time or space.

Socioeconomics

A tota of 7,129 CBM wedlls are either existing or projected for development over the fifteen-month
implementation period for the PA, induding wels on federd, state, and fee minerd estates. Cumulative
CBM productionis expected to contribute s esva ued at anestimated $2,204.8 millionover the 15-month
period (Table 4-2). The impact to the local economy, and to federd, state, and county governmentsfrom
taxes and royadties would total approximately $551.2 million. It is anticipated that the current available
workforce would be used and sufficient for implementation of the PA in the project area, and that there
would be none to minima additiona impacts to community facilities and services as the workforce.
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Table 4-2

Cumulative Economic Impact for Proposed CBM Production

Proposed Existing Existing State& | Projected State &
Action Federal Wells Fee Wells Fee Wells TOTAL

Number of 1,425 573 3,521 1,610 7,129
Producing Wells
SdesVadue $440.8 million $177.2 million $1,088.8 million $498.0 million $2,204.8 million
Direct/Indirect $37.2 $68.7 from Wyodak CBM devel opment scenario, $68.7
Employment includes Proposed Action employment
Federal Royalty $55.1 million $22.2 million 0 0 $77.3 million
Federal Royalty $27.6 million $11.1 million 0 0 $38.7 million
Returned to State
State Royalty 0 0 $181.5 $83.0 $264.5
Severance & Ad 0 0 $136.1 million $62.2 million $198.3 million
Vaorem Taxes
Sdesand Use Taxes $2.2 million $0.9 million $5.5 million $2.5 million $11.1 million

TOTAL $566.8 million] $200.3 million | $1411.94 million $645.7 million $2824.7 million

Notes:

Federd royalties are an estimated $38,663 per federal well
State royalties are an estimated $51,561 per state well (State royalty - 16.67 percent)
Sales and Use taxes are $1,575 per well
Federal Royalties Returned to the State of Wyoming are not included in Totals because they are also included in Federal Royalties.

Calculated using 2000 dollars and spot gas price of $2.85 per mcf.
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CHAPTER 5
CONSULTATION AND COORDINATION

SCOPING PROCESS

The scoping process and public participationare addressed inthe “ Public Participation” sectionof Chapter
1 of thisEA.

LIST OF PREPARERS

Project Team Leader
Paul Bedss, Project Manager, BLM Buffdo Fied Office
Contributors to the Document

BLM Buffalo Field Office

Jm Baker, GIS Specidist

B.J. Earle, Archeologist

Willy Frank, Supervisory Natural Resource Specidist
Lee Fyock, Natural Resource Specialist

Larry Gerad, Wildlife Biologist

Bob Hartman, Petroleum Engineer

Brian Pruiett, Natural Resource Specidist

Rob Wilson, Archeologist

Richard Zander, Assigtant Field Manager

BLM Casper Field Office

Mike Brogan, Hydrologist
Joe Meyer, Soil Scientis/Hydrologist
Glen Nebeker, Resource Advisor

BLM State Office

Fred Crockett, Geologist

Ed Heffern, Geologist

Vickie Migtarka, Physicd Scientist

Joe Patti, Natural Resource Specialist
Phil Perlewitz, Mining Engineer

Mel Schlagd, Regiond Cod Coordinator
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Forest Service

Joe Reddick, Minerads Manager
Terry Svaberg, Air Quality Specidist

State of Wyoming
Wyoming oil and Gas Conservation Commission

Don Likwartz, State Oil and Gas Supervisor
Gary Strong, Geologica Project Andyst
Dave Hutton, Information Technology Specidist

State Engineers Office

Dick Stockdde, Acting State Engineer
Jeremy Manley, Water Management Specidist

Wyoming State Geological Survey

Lance Cook, State Geologist
Jm Case, Geologist

BKS Environmental Associates Inc.
Brenda Schladweller

Western Gas Resources

Krista Mutch, Governmentd Affairs
Greystone

Richard Bell, Project Manager

Dave Cameron, Senior NEPA Compliance Andyst

Katherine Wilkerson, Geology, Minerds, and Water Resources

Susan Barker, Water Resources

Gordon Frishee, Air Quality

Steven Faulk, Vegetation, Wetlands, Wildlife, Fisheries, Specid Status Species

Sarah Davis, Vegetation, Specid Status Species

Lucy Bambrey, Cultura Resources

LisaWelch, Land Use & Transportation, Recregtion, Visua Resources, Socioeconomics
Carrie Womack, Document Coordination
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Consultations and Coordination

State of Wyoming

The BLM natified the Wyoming State Office of Federal Land Policy of its intent to prepare this EA.
Through natification of the Office of Land Policy, al state agencies, including the governor’s office, were

notified.

Native American Consultation

Native American Representatives Contacted for the Wyodak Drainage CBM EA.

Cheyenne River Sioux Triba Council
Gregg Bourland, Chairman

PO Box 590

Eagle Butte, SD 57625-0590

Crow Creek Sioux Tribal Council
Duane Big Eagle, Chairman

PO Box 50

Fort Thompson, SD 57339-0050

Crow Tribal Council

Clifford Bird In Ground

PO Box 159

Crow Agency, MT 59022-0159

Eastern Shoshone Spiritual Leader
John Tarnesse

PO Box 891

Fort Washakie, WY 82514-0891

Eastern Shoshone Traditional Elder
Haman Wise

PO Box 766

Fort Washakie, WY 82514-0766

Eastern Shoshone Tribal Attorney
John Schumacher

PO Box 748

Fort Washakie, WY 82514-0748

Flandreau Santee Sioux Executive Comm.
William Schumacher

PO Box 283

Flandreau, SD 57028-0283

Northern Arapaho Business Council
Anthony Addison, Sr.

PO Box 217

Fort Washakie, WY 82514

Ogdada Sioux Triba Council
PO Box 468
Pine Ridge, SD 57770

Rosebud Sioux Tribal Council
Alex Lunderman

PO Box 430

Rosebud, SD 57570-0430

Santee Sioux Tribal Council
Richard Kitto

PO Box 163

Niobrara, NE 68760-0163

Shoshone Tribal Council

Alfred Ward

PO Box 538

Fort Washakie, WY 82514-0538

Mr. Gordon Y ellowman

Southern Cheyenne/Southern Arapaho
Tribal Offices

P.O. Box 38

Concho, Oklahoma 73022

Medicine Whed Alliance

Crow Tribal Council

John Hill Sr.

P.O. Box 361

Crow Agency, MT 59022-0361

Northern Cheyenne Tribal Council
P.O. Box 128
Lame Deer, MT 59043-0128

Northern Arapahoe Spiritual Leader
Francis Brown

PO Box 601

Riverton, WY 82501-0601

Arapaho Tribal Council
Chairman

P.O. Box 217

Fort Washakie, WY 82514-0891

Northern Cheyenne Traditional Spokesman
Steven Brady

PO Box 542

Lame Deer, MT 59043-0542
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Wetlands Management Guidance

© United States Cepanment of the Interior
X BUREAU OF LAND MAMNAGEMENT
Q| M CARPEE Wyoming State Office
; F.0. Box 1828
TAFF ;
STAF Cheysnne, Wyoming . B2003-1628
—_SUPPOR~ '

1 Rediy Redar Toe

A 8984 : '
FEB 03 H 1610 (520}

| P
o e
A~S0LID: 47T ; - 1400

CreRRA_Cvai _C RRa

-Jﬁ]’lﬂ'ar}" 28, logo

sidtzuction Memorandun Ko, $9- 19
Expires: Q8730700

To: Field Managars
From; Depuby Stata Director. Rescurcas Policy & Managemant
Subject: Froteccion of Wetlands in Coal Soreening, Slanning, and Leaging

The Sureau of Land Maragement wecland policy 15 found in BLM Manual 1737
(Riparian-wetland Area Managemanr! darad Defamb=ax 10, 1992, Mmang the
Auchorities listed in the Manual iz Execucive Order (BEO) L1993, Mmy 24, 1377
[(Protectien of Wetlands) which i3 obe of the primary scurces For BLM palisy =n
the protection of wetlands. E0 11590 direacts Federal agencies te take mekien
to minimize the destrucricn, less, ¢r degradation af wetlands and ©o preserve
anc onhance Che natural and begeficial value of wetlande ir carrying out
programs affecting lend use.  BLM palicy and cha EU are intmrpretsd to covar
all waclands. At jusar jurisdiccional weclands, which are under the puzvisw of
the Army Corps <f Engineers (CDE).

The standard cperaring procedurs in mose Fleld Offices invelving the
Drot@cetion of wetlands ia chat when a projesce ofF use adthorizacion praopasal on
the publiec lands is submitced, the Hacizcnal Weclands' Inventory [NWI} maps are
cengulted,  IL the mapa ahow that many weatlard might bw iopacted. che ares is
Fiald cherkad ard the furfica Dimsorbanzs Mitigaricon cuidelires are usad in
the analwveical [MEPR) process ko determine the appropriate mitigseion ke oe
applied. Digitired BWI maps are awailabla fer the BLM adminiescered public
lands in the wescern 3fd of tha Srars; DAPAF MAPS. with fome scabbered
digitizing, are available for moet of the sascern 174 af the S-a-s.

Wyoming's current Surfsce Dizturbance Mitication Guidelines are Ecund in
epproved AMFE and inciluda 11_:119 fellowing provisions i one form or another:

“Surface discurbance will be prohibited in any of the following areas or

condieion®. « . .

. Within SO0 fams= =f aurfasa warar andfar viparian areas.” [Hoba Lhatk
cha cerm “2urface wabter”™ covers all types of wetlands which by
dafinicion axhibit zome surfacs warer. nt lsarr cempozarily. in some

VRALIE) .

The guidelirnes further stakte that ro disturbancse will oecur wiehin these arcas
unless an acsepcabls plan far mitigmtion is agzeed upon.

Wetland protactica in recent planning amendment and draft coal envircomental
analy=is dagumencs, and pussibly in practice in che Field CFflices. has_mnn
amBigusud: in sther wards, it is Aifficuls co determine if BIM {3 consideriog
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jurigdictional &y "all wa=lpads- in che “nalysif., " A recant wazlands g Laedys
prepared for WO shows & wida cfferenecs i acroagy Datwesr jurisdic-icnal and
total weclands om eraveis in che Sowder Bivaer Hasin.. Jurisdicticnal weblands
Fawa be-n_prut?ctld i, both cthe planning decumentsa and in practice. but othar
t:"tl"-“‘-]-ﬁ identiiied on the MwT mane Ales sheald ko probcceEms, This appraasi
fcllowsd Lhe Faraak Eegvi:? whizh uzes the procedure cutliosd in the precedine
yﬂ:d@ra?h= 27 the MWational Grasslmnds in tke Powder Eivers Bagim, They cice EC
129€ and require cistucbance of All watlpnds in Fedaral conl areas to ba
Mizigares acze for ac-a. HLM'= prelicy will do ns les3,

Discurbance $o surisdickional weilapds is routinsly evaluated durine cha
environfaiital anzlyesils prevcess and ritigacted under che direccion of the OFF:ee
of Surface M:ning and the Wyoming Dapactment nf Environmertsl Quality. ALl
othsr wetlands or BIM surfmcs snd on ather cwmeraships ove-lying Fedepal coal
fsplit astatal alwn muss ke addruscod in che anviconmental anglysiz and cha
assoclated documencs,. During snvironman-al sasumane prapagscicn. BLM iz
tespunsible for coordinacion af micigmtion on DLM surfage as well =n on
privata surface prarlying Federcl coml. Cwnors of surface waelamde oo aclil
#@cabe lands rmay cossdipace with che BLM. wWithin the restrictions =f ANy Scsata
reculacizna, a8 bt bha mature of Cheir reclaimed land=z, i.e., 4 land ownar may
Hub want a bog (@ livearsck deech crapl raDuilt on his reslatmed privaras
gurface. This coordinacion should reazulE im & wniver, or scma other dacumert,
sigaed by the sccfigca ocwiezrs arowing what They want 4ene watlh the reclaimad
landa.

Fleaze rovicw your plasning documents and @ffice practices bo assure Loe-
Wyaming SLM s in full complionze with ehe Bureau’'s webland prerestisn Delizy.
Thiz i3 an 23 golng Lepic in che WO and in the Federal courbs, A WO
evaluation of wetland prokteccicn efforts for =ach Field Office in coal
producing arsas might -e anticipated wichin the cext few years, TE vou have
any fues_ ions, pleafe call Haik Gurges at I0T-775-5100. Jom Fatcl at
I0T-TT5-Z1C1l. or Mel Ichlmgel mc 3DT-775-£25T,

b e

Mjz¥ri-ution
Dizecto:r (200), Reom S£58, MTA 1
CF a4
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CORPS OF ENGINEERS. OMAHA DISTRIGT
215 MORTH 17TH STREET
CMAHA, MEBRASKA S8I02-L27E
RRTTITE February 19, 1558
. ATTENTIOT oF
Wyoming Resgulatory Qffice
2232 Dell ERange Blwvd., Suite 210

Cheyenna, Wyoming 22009

DEPARTMENT OF THE ARMY 7
i
%'

Mr. Richard Zander ~
Bureau of Land Management
Buffalo Resource Area - =
1425 Fort Street ol
Buffalo, HWyoming E2834-142%8 =

v

ha

Dear Mr. Zander:

This is in zreference to your agency's January 27, 1998
nctification of a scoping meeting for the Gillette Scuth Coal Bed
Methane Environmental Impact Statemant, The BIS is to address
impacts from the installation of approximately 2600-3000 new welle.
That notice also solicited comments in regards to other agency
regquirements.

The Cozps of Engineers regulates the discharge of dredged and
£ill material into waters of the United States (inzluding wetlands)
as authorized primarily by section 404 of the Clean Water Act [33
U.5.C, 1344). The isguss shest attached to your regquest
inaccurately states that wetlands created by the discharge of water
{essumedly from ccal bed mathane production activities) do not ceme
under the jurisdiction of the U.S. Army Corps of EBngineers. My
staff contacted you on February 12 and discussed this issue ag well
as the Corps’' juriediction and potential permitting regquirements
assoclated with theas type of areas. You requested that we provide
clarificatien relative te what ara juriedictional areas and when
permits are needed.

Juriedicticonal Areas

As previcusly stated, we regulate the diecharge of dredge and
£fill material (which includes excavation) into certain arsas known
az waters of the U.S. Before any indiwvidual or entity needs to
obtain auvthorization in accordance with Secticon 404 of the Clean
Water Act, a Jjurisdictiomnal area, known as a water of the U.S.
{which includes wetlands) must be involved. Waters of the U.S. are
defined at 33 CFR Part 328 in the November 13, 1888 Fedexal
Register con page 41250 and 41251, Additicnal clarifieatien to
these areas i1s found on page 41217 of the same Federal Register.
The mo=t common watars of  the U.B. found in the Gilletts area
typically include, but are not limited to, intermittent and
ephemsral draws, creeks and rivers, playa lakes, and wetlands.
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Note that the mere presence of these areas on an individual's
property does not require authorization as does the undertaking of
regulated activities in thosa areas. The disposal of groundwater
into pre-existing Jjurisdictional areas does not change their
regulatory status. That is, adding water to an existing ephemeral
or intaermittent draw cr wetland does not change whether its a
jurisdictional water of the U.S. Be aware that the addition of
water may expand those area’'s limits of Jurisdiction.
Additionally, creation of new wetland or water environments can
result in thosze areas becoming jurisdictional, but need to be
evaluated on a case by case basis. If they are determined. to be
waters of the U.S8., their manipulation or elimination may reguire
autherization.

Regulated Activitiaes

When an individual or entity proposes to undertake a dredge or
Eilling operation in a jurisdicticnal arsa (water of ths U.3.)},
some form of authorization is needed, unless exempted. Eased on
discussions with BLM estaff it appears that several activities
asacciated with ccal bed meathane production will likely result in
discharges cf dredge and/or £ill material in waters of the U.S.
Thage inelude, but rare not limited to, construction of accass
roads, well pads and associated grading, soil stockpiling, water
control features (impoundments, splash pads, etc.), and pipelines.
Many of these actiwvities can be authorized by Nationwide Permits,
many which &o not require formal notificaticn to the Corps for
authorization. Be aware that auvthorization of well pads in playa
ar sther watland/water areas is unlikely. It is suggested that the
EIS address= this issue and other potential needs for authorization.

Ex tad and Non- [

The Clean Water Aot allows certain discharge activities to
pecur in jurisdictional areas withcout the need for a permit (i.s.,
they are exempt). These activities can include plowing, seeding,
and other normal farming and ranching activities that are part oI
established, on-going cperations. Construction of stockponds as
well as maintenance of headgates are other activities that can be
congidered to be exempt from regulation. However, it is stressed
that these exemptions have limits and can be nullified depending on
a host of wariables. Additionally, these exemptions are not
applicable to activities associated with the proposed coal bed
methana production projeect. It iz also important to note that
disposal of min= weter into jurisdicticonal areas does not n=sed
authorization, provided thexre are no associated discharges of
dredge and/or f£ill material with the action. While adding water,
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in and of itself, to a w=tland or other waters of the U.5. is not
a vaspulated activity by the Corps, such releases may be subject to
the 8tate OF Wyoming watsr guality regulations.

I- is stress=d that these comments are generic in patures and
intended tc addrzss a set of potential activities that may occour
with mathane production activities. Praoject and site specific
conditiona will have an effect on determinations of jurisdiction as
well as other regulatory reguirements such as exsmpbione and permit
typ=. This aoffice is awveaileble to provice regulatory guidanca to
landewners and industssy representatives to ensure compliance with
the regquirements of the hRct., Me in—end te comment on ths draft EIS
ance ik iz released.

1f you have any guestions regarding this matter, please coctact
Chancler Pe-er at (307) 772-2300. Be suie to reference file rumber
132E40045.
Sincerely,

204
mat=hew L. Bilodean
Program Mareger
 Wyoming Resulatory QLLicz
Copizs furnished:

CERRL-FD-X
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Sandard “ Conditions of Approval” for APDs

STANDARD “CONDITIONS OF APPROVAL” FOR APDS
BLM - Buffalo Fiedd Office

Mitigating measures (i.e., stipulations), in the form of “ Conditions of Approval”, are applied to
both APD and Sundry Notice Drilling Plans & Surface Use Plans when: 1) they are not
specifically addressed in those plans, and; 2)they are needed to mitigate impacts to resource
valuesidentifiedat the onsite inspection or during r eviewof the plans. The fir st section identifies
standar d mitigating measur es applicable to development involving only coal bed methane. The
second section identifies standard mitigating measur esthat are pertinent toall federal oil & gas
|leasedevelopment. Not all of the mitigating measur esin thissecond sectionare applicabletocoal
bed methane development.

It isimportant to note that site-specific stipulations also are developed by the BLM authorized
officer, as needed, on a case-by-case basis at the onsite inspection to address special,
unanticipated issues not addressed by a standard mitigating measur e (e.g., erosive soils, steep
slopes, special wildlifehabitatsor other special wildlife mitigation measur es, proximity toexisting
improvements, etc.) These special mitigating measures obviously cannot be listed here. The
following are the sandard mitigating measur esthat are alwaysapplied (if not already specifically
addressed in the plans).

Section 1 - APPLICABLE TO COAL BED METHANE WELL
DEVELOPMENT ONLY

1. The operator is committed to all mitigation measures and monitoring contained in the (Depends on
area) EA/EIS.

2. Thelessee/operator shal provide a comprehensive water management plan as part of the Project
Plan of Devdopment that addresses how produced water will be handled during the testing and
productionof well(s). Adequate information should be avallable to develop this plan before wells are
drilled.

For exploratory wdls in areas of unknown, untested production potentid, the operator will need a
temporary (drilling and testing) water management plan. If the well(s) prove to be productive, the
operator will then need to submit a permanent water management plan viaa Sundry Notice for BLM
gpprovd prior to producing the well(s).

Requirements for temporary and permanent water management plans are listed separately below:

Temporary Water Management Plan

Items to be addressed in the Temporary Water Management plan include the following:
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> Mugt indude a USGS topographic map (1:24000) (or legible copy) showing the actua discharge
points, well locations, access routes, and surface pipeline routes.

> Temporary discharge points must be not be located on hill topsor upland areas. They must be located
in exigting low-gradient channds (below any active or potentidly active head cuts). Or, water can be
discharged to exiding impoundments of adequate Size to store dl the test water or designed to passthe
discharge water (outlet pipes or reinforced spillways).

> Water energy dissipation measures must be designed and utilized at discharge points and dong any
unstable downstream sections (minor head cuts, eroding channel sections, etc.).

> Only surface piping will be authorized for temporary discharge, no trenching will be alowed.

> Temporary discharge will be alowed only urtil the wells have been properly tested to prove
production.

> Prior to any discharge of water, a tandard water quality analysis (barium, iron, manganese, radium-
226, chlorides, sulfates, pH, TDS, TPH, and any other parameters, asrequired by WDEQ) fromeach
well or from representative wells (completed in each zone of production) must be submitted to BLM.

> Prior to any discharge of water, al gpplicable permits and authorizations (suchasWDEQ, WSEO, or
COE) must be obtained.

Permanent Water Management Plan
Items to be addressed in the Permanent Water Management plan include the following:

> Mugt indude a USGS topographic map (1:24000) (or legible copy) showing location of the actual
discharge points, wells, access routes, pipdine routes, erosoncontrol and stabilizationmeasures, and
impoundments (reservoirs).

> Discharge points must be not be located on hill tops or upland areas. They must be located inexisting
low-gradient channdls (below any active or potentidly active head cuts). Cumulative discharge must
not exceed the naturaly occurring, mean annua peak flow of the receiving channel. Water can be
discharged to existing impoundments that are designed (outlet pipes or reinforced spillways) to pass
the proposed discharge water, the naturaly occurring mean annud flow, and any exiding discharge
water.

> Plan for, and design of, erosion control and stabilization measures mugt be shown.  Any in-channel
measures must be designed to accommodate existing and proposed dischargesinaddition to naturaly
occurring flow.
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> Any new impoundments or enhancement of exiding structures must be properly permitted with the
WSEO and/or the COE and designed with outlet worksto passdl “exigting, planned, and potentia
discharge water” in addition to naturaly occurring mean annud flow. In addition, the combination of
flood storage (the volume of storage above the outlet works and below the spillway) and spillway
capacity mus be adeguate to accommodate a specific design flood as required by the WSEO. The
required design depends on the size of the impoundment (25-year, 6-hour storm event, or 100 year,
24-hour storm event). Flood storage alone must be adequate to contain lesser events. If passage of
water through the spillway isto be frequent, the spillway must be reinforced and designed for continual
flow (no regular flows on earthen spillways). The outlet works must dso be designed in suchamanner
as not to affect any existing downstream water rights.

The “exiding, planned and potential discharge water” can be roughly calculated by
determiningthe watershed area, dividing by the minmumwel spacing (currently 40 acres),
and multiplying this by the average discharge rate. As is obvious, it is undesirable to put
impoundments on the main stem of alarge drainage.

> Water production rates (for each discharge point) must be disclosed induding discharge schedule
(initid, intermediate, and find rates and duration) and maximum, mean, and minimum anticipated rates.

> A standard water qudity andyss (barium, iron, manganese, radium-226, chlorides, sulfates, pH, TDS,
TPH, and any other parameters, asrequired by WDEQ) from each well or from representative wells
(completed in each zone of production) must be submitted to BLM.

> Prior to any discharge of water dl applicable permits and authorizations (suchasWDEQ, WSEO, or
COE) must be obtained.

> A hydrologic watershed analysis, based on field reconnaissance, must be done that includes the
following:

» Watershed area

* Average watershed dope

» Exiging channe (average dope, width, depth, condition, etc.)

o Cdculation of mean annud runoff

*  Pesk flow andlyss (annud, 10, and 25 year return interva a a minimum)
* Dedination (i.e. tributary to the Bdle Fourche River)

> Description of the existing watershed including:

» Exiging wells (location, depth, water level, use, condition)
»  Exiging impoundments (location, Size, volume, use, condition, description of outlet works and

spillway)
» Road crossings (crossing type - culvert size, low water crossing, bridge, etc. and condition)
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o Water related uses (i.e. flood irrigated/sub- irrigated crops, livestock, €etc.)
»  Potentia downstream concerns (i.e. channe impoundments, hay meadows, cod mine reclamation
or sediment structures, unimproved channel crosangs, etc.) and plans to mitigate impacts.

> Monitoring Plans, which mugt indude as aminimum:;

» Discharge point(s)- will be monitored on a monthly basis during the first year of operation.
Inspectors will note the condition of each discharge point, check for evidence of erosion, and
schedule any remedid work if required.

»  Damoutlets(spillwaysand pipes) & culvert outlets- will be checked quarterly, or after mgor storm
events during the first year of operation. Inspectorswill note the condition of the discharge point,
check for evidence of eroson, and schedule any remedia work if required.

» Erosion stabilization measures (headcuts, etc.)- will be inspected for signs of erosonor structure
failure. Ingpectors will note condition and schedule any remedid work if required.

»  Downstreamchannd (below thewell (s)/project)- will be ingpected for Sgns of accel erated erosion
due to the continuous flow of produced water.

o After the fird year of operation, ingpections will only occur annudly, unless specific Stes have
required remedid action. Ingpections also will monitor stream channd crossings, culverts, low
water crossings, bridges, etc. within and below the project.

If information is not known and cannot be accurately presented, the permanent water management plan
needs to be submitted in a subsequent Sundry Notice once the productive capability of the wel has been
determined.

3. The operator shdl submit a Sundry Notice for approva prior to construction of new surface
disturbing activities on lease (e.g., gas & water pipdines, power lines, metering house, access roads
and other facilities).

4. The road will be maintained inanundisturbed, 2-track status, aslong as year-round, environmentally-
sound access can be achieved. The operator shdl be responsble for limiting access of field personnd
to times when rutting and other resource impacts don't occur. The operator will be responsible for
performing any remediation and/or necessary road upgrading (e.g., eevating, surfacing, culverts, low-
water crossings, water-wings, etc.) as directed by the BLM authorized officer, resulting fromuntimely
access. In this case, the operator may be required to conduct a Class 111 Culturd Inventory, if not
already done, on upgrade areas prior to work being performed.

5. After drilling and congruction of production facilities, and at time of find abandonment, dl disturbed
areas (including pipelines and access roads) will be drill seeded with the seed mixture shown below,
unless a different seed mix is provided by the surface owner. Rates given arein pounds of Pure Live
Seed (PLS) per Acre. The operator will provide copies of the seed tags to the authorized officer, if
requested.
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Species-Cultivar IbsPLSAcre
(determined at the site-specific onsite ingpection)

6. If inthe process of ar drillingawel thereisaneed to utilizemud, dl circulating fluids will be contained
ether in aamdl temporary mud pit or in an above-ground contanment tank. The pit or containment
tank will be of alarge enough capacity to safely contain dl expected fluidswithout danger of overflow.
Huids and cuttings will not be squeezed out of the pit, and the pit will be reclamed in an expedient
manner per the above requirements.

7. Vegetation control by mowing or cutting is authorized on the access road and around the wel and
production facilitiesto minimize firehazard and dlow safe, environmentally-sound, year-round access.
No vegetation or soil blading is authorized.

8. CBM wdl APDs will not be approved unless the operator provides certification that a water well
agreement has been offered as explained in number (12) of the Surface Use Plan.

9. AnAPD isnot considered completeuntil aClass 111 culturd resource survey has been performed and
a report is submitted to BLM. BLM'’ s consultation with the State Historic Preservation Office is
mandatory and can take up to 30 days.

Section 2 - PERTINENT TO ALL OIL & GASWELL DEVELOPMENT
Note: Not al of the mitigating measures in this section are applicable to coa bed methane devel opment.
DURING CONSTRUCTION

1. Removedl available topsoil (estimated average depth of inches, deter minedsite-specifically
during the onsite inspection) fromthe location, including areas of cut, fill, and/or spoil storage aress,
and stockpile at the site. Clearly segregate topsoil from excess spoil materid. Any topsoil stockpiled
for one year or longer will be sgned and stabilized withvegetation. Seed withannua ryegrassor other
suitable cover crop.

2. The operator will not push soil materiad and overburden over side dopes or into drainages. All soil
materia disturbed will be placed in an area where it can be retrieved and where it doesn't impede
watershed and drainage flows.

3. Congtruct the backdope no steeper than 1.5:1. Construct the fored ope no steeper than 2:1.

4. Maintain aminimum 20" undisturbed vegetative border between the toe of fill of pad and/or pit areas
and the edge of adjacent drainages.
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10.

Prior to beginning congtruction or drilling operations, the operator shall upgrade the proposed access
road to BLM standards (including topsoiling, crowning, ditching, drainage culverts, surfacing, €tc.) to
ensure safe, environmental ly-sound, year-round access.

A flare pit will be constructed on the well pad for use during drilling operations. It will be located at
least 125-feet from the well head and will be located down-wind from the prevailing winds.

Thereserve pit will be oriented to prevent collectionof surface runoff. After the drillingrigis removed,
the operator may need to construct a trench on the uphill sde of the reserve pit to divert surface
drainage around it. If constructed, the trench will be left intact until the pit is closed.

The reserve pit will be lined withanimpermesble liner if permesble subsurface materid isencountered.
Animpermesble liner isany liner having a permeability less than 10 -cnm/sec. The liner will beingtaled
90 thet it will not leak and will be chemically compatible withdl substances whichmay be put inthe pit.
Linersmade of any man-madesynthetic materia will be of suffident strengthand thicknessto withstand
normal inddlation and pit use.

If any cultural values (sites, artifacts, remains) are observed during operation of this lease/permit/right-
of-way, they will be left intact and the Buffdo Field Manager notified. The authorized officer will
conduct an evauation of the cultura vaues to establish appropriate mitigation, slvage or treatment.

If paeontologica resources, either large and conspicuous, and/or a sgnificant sdentific vaue are
discovered during congruction, the find will be reported to the authorized officer immediatdly.
Consgtruction will be suspended within 250 feet of said find. An evauation of the paleontological
discovery will be made by aBLM-approved professiond paeontologist within five (5) working days,
wegther permitting, to determine the appropriate action(s) needed to prevent the potentia loss of any
sgnificant paeontological vaues. Operations within 250 feet of such a discovery will not beresumed
until writtenauthorizationto proceed isissued by the authorized officer. The applicant will bear the cost
of any required paeontological appraisals, surface collection of fossils or sdvage of any large
conspicuous fossls of sgnificant scientific interest discovered during the operation.

DURING OPERATIONS

1.

2.

3.

Confine dl equipment and vehicles to the access road, pad, and area specified in the APD.

All trash will becontained inatrash cage. Upon completionof the drilling operation, the trash cage will
be removed and the trash digposed of at an authorized disposa site. No trashor empty barrels will be
placed in the reserve pit or buried on location.

Fence the reserve pit on three (3) sdes during drilling and on the fourth sde at the time the rig is
removed.
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Sandard “ Conditions of Approval” for APDs

. Sewage shdl be placed in a self-contained, chemicdly trested porta-potty on location.

. Rat and mouse holes shdl be filled and compacted, from the bottom to the top, immediatdy upon
release of the drilling rig from the location.

. Produced hydrocarbons shdl be put intest tanks on | ocation during completionwork. Produced water
will be put in the reserve pit during completion work, per Onshore Order #7.

. Cuttings and drilling fluids shdl be put in the reserve pit during drilling.

. The operator and their contractors shdl ensurethat dl use, production, storage, transport and disposal
of hazardous and extremely hazardous materiads associ ated withthe drilling, compl etionand production
of thiswel will be inaccordance withdl gpplicable exiding or hereafter promulgated federd, ateand
local government rules, regulaions and guidelines. All project-related activities involving hazardous
materiaswill be conducted in a manner that minimizes potentia environmenta impeacts. A file will be
maintained containing current Materia Safety Data Sheets (MSDS) for al chemicals, compounds
and/or substances which are used in the course of congtruction, drilling, completion and production
operations.

. Theonly fluidswaste materids which are authorized to go into the reserve pit are RCRA-exempt oil
and gas exploration and production wastes. Any evidence of non-exempt wastes being put into the
reserve pit may result inthe BLM authorized officer requiring Specific testing and closure requirements.

RCRA-exempt oil and gas exploration and production wastes include:
drilling muds & cuttings

rigwash
excess cement and certain completion or stimulation fluids defined by EPA as exempt

It does not include drilling rig waste, such as.

spent hydraulic fluids

used engine ail

used ol filter

empty cement, drilling mud, or other product sacks

empty paint, pipe dope, chemicd or other product containers
excess chemicals or chemicd rinsate

IF THE WELL ISA DRY HOLE

1. During reclamation of the Ste, the operator will push fill materid back into the cuts and up over the

backd ope to approximate the origina topography. No depressions will be It that trap water or form
ponds.
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Sandard “ Conditions of Approval” for APDs

. Thefluids and mud must be dry in the reserve pit beforethe pit areaisrecontoured. The operator will
be responsible for recontouring any subsidence areas that develop as aresult of closing a pit before
it iscompletdy dry. The plagtic pit liner will be cut off below grade and properly disposed of before
beginning to recontour the Site.

. Before the location has been reshaped and prior to redistributing the topsoil, the operator will rip or
scaify the drilling platform and access road, on the contour, to a depth of at least 12 inches. The
rippers are to be no farther than 24 inches apart.

. Didtribute the topsoil evenly over the entire location and prepare the seedbed by discing to adepth of
4-t0-6 inches, following the contour.

. Water bars are to be constructed at least one (1) foot deep, on the contour, with approximately two
(2) feet of drop per 100 feet of water bar, to ensure drainage. Water bars are to be extended into
established vegetation. All water bars are to be constructed with the berm on the downhill side of the
water bar, to prevent soft materia fromslting inthe trench. Theinitia water bars should be constructed
a the top of the backdope. Subsequent water bars should follow the following generd spacing
guiddines.

% Sope Spacing Interval (feet)
2o0r< 200

2-4 100

4-5 75

5or > 50

. The operator will drill seed onthe contour to a depth of 0.5 inch, followed by cultipaction to compact
the seedbed and prevent soil and seed losses. To mantain quaity and purity, certified seed with a
minimum germination rate of 80% and aminimum purity of 90% will be used. When a different seed
mix desred by the surface owner is not provided, use the following:

Species-Cultivar IbsPLSAcre
(determined at the site-specific onsite ingpection)

. If dopestoo steep for machinery to operate, twice the specified amount of seed may be broadcast and
raked by hand.

. Completefdl seeding after September 15 and prior to ground frost. To be effective, complete spring
seeding after the frost has left the ground and prior to May 15.

. The operator will control noxious weeds on the location and along the access road. On
BLM-administered surface, thiswill require authorization in a pesticide use permit.
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10. Theoperator will reshape abandoned access roads by pushing fill materid back into the cuts. Onroads
to be permanently closed, water bars shdl be constructed near the contour across the shaped road,
utilizing the spacing guiddines contained in No. 5 above.

11. Disc and seed the access road as per No. 6 above.
12. All rehabilitation work, including seeding, will be completed as soon as feasible following plugging.

13. Following seeding, the locationwill be temporarily fenced off (if not already fenced) for at least two
complete growing seasons, to ensure long-term reclamation success, unless otherwise requested by
the surface owner.

14. BLM will not rel easethe performancebond until the area has been successtully revegetated (evauation
will be made after the second growing season) and has met al other reclamation godss of the surface
owner and surface management agency.

15. A Notice of Intent to Abandon and a Subsequent Report of Abandonment must be submitted for
abandonment approval.

IF THE WELL ISA PRODUCER

1. Theentire location will be fenced off with a4-strand barbed wire fence, containing H-braces on the
corners and a cattleguard, located far enough outside disturbed areas and soil stockpilesto dlow for
perimeter rehabilitation within the fenced location, unless otherwise requested by the surface owner.

2. Landscapethoseareas not required for productionto the surrounding topography as soonas possible.
Thefluids and mud must be dry in the reserve pit before recontouring the pit area. The operator will
be responsible for recontouring any subsidence areas that develop as aresult of dosing a pit before
it iscompletely dry.

3. Reducethe backdopeto 2421 and the foresdope to 3:1. Reduce dopes by pulling fill materid up from
foredope into the base of cut dopes.

4. Production fadilities (including dikes) must be placed onthe cut portion of the location and a minimum
of 15 feet from the base of the back cut.

5. A dike will be constructed completdy around the production fadilities (i.e. production tanks, water
tanks, and heater-treater). The dikesfor the productionfacilitiesmust be constructed ofimper meable
s0il, able to hold the capacity of the largest tank plus 2-feet of freeboard, and be independent of the
back cut.

6. Any chemicds used in tregting the wels (e.g., corrosion inhibitor, emulsion bresker, etc.) will be held
in asecure, fenced-in area that has a secondary containment structure (dikes, catchment pan, etc.)
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10.

11.

12.

13.

The load-out line coming from the oil/condensate tank(s) will have a suitable containment structure to
capture and recycle any oil spillage that might occur.

Individud productionfadlities(tanks, treaters, etc.) will be fenced-off (if entire facility not already
fenced-off).

Digtribute conserved topsoil (from stockpile) evenly over those areas not required for productionand
seed as recommended. **Due to fragile soils, the entire well location may need to be fenced-off to
ensure revegetation success and the stability of the reclamed location perimeter throughout the
producing life of the well, subject to the discretion of the BLM authorized officer.**

All permanent above-the-ground structures, tank batteries, etc., that will remainlonger thansx months
will be painted desert brown (Munsdll standard color No. , to be determined at
onsite). An exception will be made where special safety colors are required under Wyoming
Occupation Hedlth and Safety Act Rules and Regulations.

Upgrade and maintain access roads and drainage control (e.g., culverts, drainage dips, ditching,
crowning, surfacing, etc.), asnecessary, and asdirected by the BLM authorized officer, to prevent soll
eroson and accommodate safe, year-round traffic.

Prior to congtruction of production facilities not specificaly addressed in the APD, the operator shall
submit a Sundry Notice to the BLM authorized officer for approval.

If not already required prior to congtructing and drilling thewell location, the operator shdl immediately
upgrade the entire access road to BLM standards (including topsoiling, crowning, ditching, drainage
culverts, surfacing, etc.) to ensure safe, environmentally-sound, year-round access.

PIPELINES AND FLOWLINES

1.

Prior to congtruction, any pipeines/flowlines located off the disturbed wel pad must be authorized by
the BLM under a Sundry Notice.

Graders shdl be used whenever possible to construct or toclear the pipdine right-of-way. The cleared
right-of-way shal not be more than fifteen (15) feet wide (preferably three (3) feet wide on the soil
stockpile sde, and twelve (12) feet wide on the working side of the trench) without prior gpprova of
the authorized officer. Bladed materials shal be placed back into the cleared route once construction
is completed.

Fipdine congtruction shdl not block nor change the natural course of any drainage. Suspended
pipelines shal provide adequate clearance for maximum runoff.
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4. Pipdine trenches shdl be compacted during beckfilling. Pipdine trenches shal be maintained in order

to correct settlement and erosion.

Water bars are to be constructed at least one (1) foot deep, on the contour, with approximately two
(2) feet of drop per 100 feet of water bar, to ensure drainage. Water bars are to be extended into
established vegetation. All water bars are to be constructed with the berm on the downhill Sde of the
water bar, to prevent soft materia fromglting inthetrench. Theinitid water bars should be constructed
at the top of the backdope.

Subsequent weter bars should follow the following generd spacing guiddines:

% Sope Spacing Interval (feet)
20r< 200

2-4 100

4-5 75

5or > 50

6. All disturbed areas associated with wel drilling and associ ated facilities (pipelines, accessroads, etc.)

0.

will be seeded during the firgt fal following congtruction. The operator will drill seed onthe contour to
adepthof 0.5 inch, followed by cultipactionto compact the seedbed, and prevent soil and seed |osses.
To mantain quality and purity, certified seed withaminmumgerminationrate of 80% and aminimum
purity of 90% will be used. When a different seed mix desired by the landowner is not provided, use
the following:

Species-Cultivar IbsPLSAcre
(determined at the site-specific onsite ingpection)

If dopesaretoo steep for machinery to operate, twicethe specified amount of seed may be broadcast
and raked by hand.

Complete fall seeding after September |15 and prior to ground frost. To be effective, complete spring
seeding after the frost has left the ground and prior to May 15.

The operator will be respongible for control of noxious weeds aong the pipdine right-of-way. On

BLM-administered surface, this will require anauthorized pesticide use permit prior to Soraying of any
commercia herbicides.

B-11



APPENDIX C
SUPPLEMENTAL STANDARD “CONDITIONS OF
APPROVAL” FOR APDS



Supplemental Standard for “ Conditions of Approval” for APDs

. The operator shdl utilize whed trenchersor ditchwitchesto congtruct dl pipeline trenches associated
withthis project, except where extreme topography or other environmenta factorsprecludetheir use.

. A pre-condruction field meeting shdl be conducted prior to beginning any dirt work approved under
thisPOD. The operator shdl contact the BLM Authorized Officer (responsble NRS @ (307)684-
1100) at least 4-days prior to beginningoperations sothat the mesting can be scheduled. The operator
isresponsiblefor havingal contractorspresent (dirt contractors, drilling contractor, pipeline contractor,
project oversght personnd, etc.) induding the overdl fidd operations superintendent, and for providing
al contractors copies of the approved POD, project map and BLM Conditions of Approval pertinent
to the work that each will be doing.

. With the overall objective of minmizing surface disturbance and retaining land stability & productivity,
the operator shall utilize equipment that is gppropriate to the scopeand scale of work being done for
roads and well pads (utilize equipment no larger than needed for the job.)

. All overhead power lineswill be built to protect raptors from accidenta e ectrocution.

. Pt will be adequately fenced during and after drilling operations until pit is reclamed so as to
effectivey keep out wildlife and livestock. Adequate fencing, in lieu of more stringent requirements
by the surface owner, is defined as follows:

»  Condtruction materids will consst of steel or wood posts. Three or four strand wire (smooth or
barbed) fence or hog pand (16-foot length by 50-inchheight) or plastic snow fence must be used
with connectors such as fence staples, quick-connect clips, hog rings, hose clamps, twisted wire,
etc. Electric fences will not be alowed.

»  Condruction standards. Posts shdl be firmly set in ground. If wire used must be taut and evenly
spaced, from ground leve to top wire, to effectively keep out animas. Hog panels must be tied
securdly into posts and one another using fence staples, clamps, etc. Plagtic snow fencing must be
taut and sturdy. Fence must be at least 2-feet from edge of pit. 3 sdes fenced before beginning
drilling, the fourth sde fenced immediately upon completion of drilling and prior to rig release.
Fence must be left up and maintained in adequate condition until pit is closed

. Pitswill be closed as soonas possible, but no later than 90 days from time of drilling/well completion,
unless an extengon is given by the BLM Authorized Officer.

. The operate shdl completewdls as soonaspossible, but no later than 30 days after drilling operations,
unless an extension is given by the BLM Authorized Officer.
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WYODAK COAL BED METHANE DRAINAGE PROJECT
BIOLOGICAL ASSESSMENT

INTRODUCTION

The purpose of this Biological Assessment (BA) isto review the Proposed Action of the Wyodak Coal
Bed Methane Drainage Project inauffident detail to determine if the action“may affect” any federdly listed
threatened, endangered, or proposed species. This BA was prepared in accordance with the legal
requirements set forthunder Section7 (c) of the Endangered Species Act, asamended (16 U.S.C. 1536).

CONSULTATION TO DATE

In aletter dated November 20, 2000, providing comments on the Draft Environmental Assessment (EA)
for the Wyodak Coal Bed Methane Drainage Project, the U.S. Fish and Wildlife Service (USFWYS)
identified the following threatened, endangered, or proposed species that may be present in the project
area: bad eagle (Haliaeetus leucocephalus), black-footed ferret (Mustela nigripes), mountain plover
(Charadrius montanus), and Ute ladies -tresses (Spiranthes diluvialis).

DESCRIPTION OF THE PROPOSED PROJECT

The Wyodak Coal Bed Methane Drainage Project is located in Campbell and Converse counties,
Wyoming, within the Powder River Basin (Figure 1). The proposed actionincorporates additiona wells
tothe exising Wyodak Coal Bed Methane Project, as andyzed inthe Wyodak Coa Bed Methane Project
Fina Environmental Impact Statement (Bureau of Land Management (BLM) 1999a). The entire Wyodak
project areacovers 2,317,000 acres. Surface ownership withinthe project areais primarily private (about
92 percent), while approximately 50 percent of the oil and gasrights are federaly owned.

The proposed action will dlow for the drilling, completion, operation, and reclamation of 2,500 coa bed
methane wdls on lands with federally-owned ail and gas minerd rights, and construction of associated
fadilities, including access roads, gas gathering and water disposal pipdines, and dectrica utilities. Exact
location of these fadilities will be determined during the BLM’s Application for Permit to Drill (APD)
process. Development is expected to occur at a maximum density of 8 wells per square mile (1 well per
80 acres). At project completion there will be an average well dengty of 0.7 wells per square mile over
the entire project area.

Produced water will be piped away fromthe wel stesand discharged into exiding drainages at established
discharge points. Water produced by the proposed action, dong withwater produced from existing wells,
will result in the discharge of gpproximately 83,329 acre-feet of water per year. The exact locations of
discharge points, and the volume of water produced fromeach discharge point and within eachwatershed,
will be determined during the APD process.
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Biological Assessment

The totd disturbancefor the proposed actionwould be 17,251 acres, or gpproximately 0.7 percent of the
project area. Development of the proposed action will result in potentid short-term disturbance of
approximately 7,750 acres. Short-termdisturbance includes approximately 0.62 acres per well of ground
disturbance during the inddlation of gas pipdines, below-ground dectric lines, and water discharge
pipelines. A limited number of newly-constructed overhead e ectric digtributionlinesareanticipated; exising
above-ground didribution lines will aso be used. Overhead dectric lines will utilize raptor protection
measures (Avian Power Line Interaction Committee (APLIC) 1994; APLIC 1996). All areas subject to
short-termdisturbancewill be reclaimed following drilling or ingalationof facilities. Reclamation will occur
within no more than 3 years of initid disturbance. Implementation of the proposed action will result in
potentia long term disturbance of 9,501 acres (0.76 acres per well). Long-term disturbances include
gpproximately 0.30 acres per well for improved roads; 0.33 acres per well for two-track access roads;
and 0.13 acres per well for the well Stesand central gatheringand metering facilities. Areas subject to long-
term impacts will be reclamed at the end of the life of the project.

BALD EAGLE

Existing Environment

The bald eagle isafederdly-listed threstened species. The bald eagle was proposed for de-listing on July
6, 1999 (USFWS 1999a). Currently the proposa has not been findized or withdrawn by the USFWS.
Bad eagles prefer nestinginlarge trees near water. Nest Stes are usudly in large trees dong shordinesin
relativey remoteareasthat are free of disturbance (USFWS 1999a). Thereisardatively lowconcentration
of large treesin close proximity to riparian areas in the proposed project area. One historicdly active bad
eagle nest has been documented inthe project areaonWild Horse Creek (USFWS 2000). Sincethis nest
has not been occupied since 1993, nesting is not likely to be affected within the area (USFWS 2000).

The surviva and recovery of nesting populations is partidly dependant on the eagles having suitable
locations to use throughout the wintering period each year (USFWS 1983). Wintering bald eagles
primarily occur where feeding areas and night roosts are in close proximity, athough they will fly up to 15
miles where these elements are sparsdy distributed across the landscape (Swisher 1964), asin this part
of Wyoming. Food availahility is probably the sngle most important factor affecting winter bald eagle
digtribution and abundance (Steenhof 1976). Fish and waterfowl are the primary sources of food where
eagles occur dong rivers and lakes. Big game and livestock carrion, aswell aslarger rodents (e.g. prairie
dogs) aso can be important dietary components where these resources are available.

Roogts are used for degping and as protection from winter sorms. Eaglestypicdly leave the roost inthe
early morning and returninthe evening, though they may remain at the roost dl day during severewesther.
Roosts are commonly located inriparian habitats dthough eagleswill d so usetimbered upland areasif they
are available. Open canopy treesare used asroods during the day and on warm nights (when dawn and
dusk temperatures exceed 20°F). Closed canopy or protected trees are used as roosts on cold nights
(when dawn and/or dusk temperatures are below 20°F) (Colorado Divison of Wildlife 1996).
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The presence of 9x bad eagle winter roosts has been documented within the project area. The presence
of an additional Sx winter roosts has been documented within a 10-mile radius of the project area (BLM
1999b). Sightings of bad eagles are common during winter monthsin the project area. Dueto the large
proportion of private land within the project area, additiona winter roost Sites are expected to occur.

Effects of the Proposed Project

Bad eagles foraging or roosting within the project area may be affected by the proposed project and
associated human disturbance. A smdll proportion of potential foraging habitat may be lost as aresult of
the proposed project, but the availability of prey is not expected to be subgantialy atered. Various short-
term activities associ ated withthe proposed project may dightly dter foraging patterns as eaglesfly around
activity areas, but the large amount of areathat will not be affected at any particular time should serve to
minimize any disturbance to foraging individuas. Mitigationmeasuresto protect bald eagles, as discussed
below, will be applied during the APD approval process, minmizing impacts to roosting and nesting
individuas.

The proposed project will result in the congtructionof new roads and an ensuing increase of traffic. As big
game make use of the project area, there may be an increase in big game mortality due to vehicular
callisons. The availability of these road-killed carcassesmay increase foraging by bad eaglesinthe project
area, thereby increasing the potentid for vehicular collisons to cause bad eagle mortdity.

Power lines have the potentia to cause two different types of impacts to avian species, including bald
eagles. collison and dectrocution. The potentid for collison isnot considered subgtantid for adult bald
eagles due to their high degree of visud acuity and generdly dow, ddiberate flight (APLIC 1994).
Electrocution can occur when birds with long wing spans come into contact with two conductors, a
conductor and a ground, or aconductor and the tower structure while landing, stretching, or taking off.
The potential for electrocution is greatest for large raptors, such as eagles, that use power poles as perch
dtes. Most eectrocutions occur on lower voltage distribution lines operated between 1kV and 69kV
(APLIC 1996).

The potentia for adult bald eagles to collide with, or be eectrocuted by, distributionlinesassociated with
this project is minimal due to the use of raptor protection measures (APLIC 1994, APLIC 1996) on 4l
newly-congtructed distributionlines. Immeature bald eagles are expected to winter inthe project area. The
potentia for immature bald eaglesto collidewith, or be dectrocuted by, distribution lines associated with
this project is aso expected to be minima. Immature bald eagleswill have migrated asubstantia distance
prior to ariving at the project area. Most will have crossed numerous digribution linesin the course of this
migration, and will have gained experience with both flight itsdf and with tranamisson lines.

Determination
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Implementation of the proposed action as described above may affect, but isnot likely to adver sely
affect, thebad eagle or itshabitat. Thisdetermination isbased onthediscountable effects of the proposed
project on this species as discussed above, and on implementation of the mitigation measures as outlined
below.

Mitigation Measures

The following mitigation measures are designed to minimize the potentia effects of the proposed actionon
the bald eagle.

1. Surveys for active raptor nests (induding bad eagle nests) will be conducted prior to the
commencement of congtruction activities. Appropriate times and locations for these surveys will be
determined in consultation with the land-managing agency.

2. The appropriate standard seasonal or year-long sipulations for raptors (including wintering bad
eagles), as identified by the BLM’s Resource Management Plan (BLM 1985), will be applied. A
minimum disturbance-free buffer zone of one-haf mile will be established for dl bad eagle nests and
roost sites. Adjustmentsfor timing and enlarged buffer zones may be established based on ste specific
information, as gppropriate, & the APD leve of anayss.

3. Speed limits ondl accessroads associated with project activities shal not exceed 35 mph to minimize
the chance of avehicular collison with abad eagle or other wildlife.

4. All power lineswill be built using raptor protection measures to protect raptors (induding bald eagles)
from accidental collison (APLIC 1994) or dectrocution (APLIC 1996).

5. Power line corridors will avoid wetlands, to the extent possible, in order to reduce the chance of
waterfowl hitting the lines.

BLACK-FOOTED FERRET

Existing Environment

The black-footed ferret isafederaly-listed endangered species. Black-footed ferretsarenocturnd animas
that are nearly always associated with prairie dog colonies. Prairiedogsform large coloniesin short-grass
and mixed-grass prairies. Prairie dogs are the main prey source for the black-footed ferret. Prairie dog
burrows provide dens and rearing areas for ferret offspring. Ferrets may occur within colonies of white-
tailled or black-tailed prairie dogs. The project areaiswithin therange of both the black-tailed and white-
talled prairie dog.
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The USFWS hasdetermined that, at a minimum, potentid habitat for the black-footed ferret mustinclude
asgngle black-tailed prairie dog colony of greater than80 acres or a single white-tailed prairie dog colony
of greater than200 acres. Alternately, a complex of smdler colonieswithina4.3 mile (7-km) radius circle
totaling 80 acresfor black-tailed prairie dogs, or 200 acresfor white-tailed prairie dogswould a so provide
the minimum requirements for potentid habitat for the black-footed ferret (USFWS 1989).

The project areaiis within the historical range of the black-footed ferret, dthough no black-footed ferrets
are presently known to occur innortheastern\WWyoming. Six large prairie dog colonies have beenidentified
within the project area (BLM 1999¢). Additional colonies are expected to occur, particularly on private
lands, due to the large amount of short-grass and mixed-grass prairie within the project area.

Effects of the Proposed Project

No impects to the black-footed ferret are expected because dl prarie dog colonies of sufficent Sze to
support black-footed ferrets will be surveyed prior to any ground-disturbing activities. If any ferrets are
located, consultationwith USFW S will be completed prior to any ground-disturbing activities, and this BA
will be amended to reflect the results of consultation. No disturbance will be alowed within any prairie dog
colonies found to be inhabited by black-footed ferrets.

Determination

Implementation of the proposed project as described above may affect, but isnot likely to adver sely
affect, the black-footed ferret or its habitat, based on discountable effects. This determination is based
on the lack of known black-footed ferret coloniesinthe project area and on implementation of mitigation
measures as outlined below.

Mitigation Measures

The following mitigation measures are designed to minimize the potentia effects of the proposed action on
the black-footed ferret.

1. Prarie dog towns will be surveyed for the presence or absence of black-footed ferrets if the towns
meet the Black-footed Ferret Guiddines (USFWS 1989). When surveysarerequired, theentiretown
affected by the proposed project will be surveyed. Thesesurveysarerequired evenif part of thetown
has a burrow density below eight per acre. If any black-footed ferrets are located, the USFWS will
be consulted and additional mitigation may be required.

2. Digturbance in prairie dog towns not inhabited by black-footed ferrets will be avoided where ever
possible, to protect the prairie dogs themsdves as wel as sengitive species such as the burrowing owl.
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MOUNTAIN PLOVER

Existing Environment

The mountain plover was proposed for listing as threatened on February 16, 1999 (USFWS 1999b). A
find liging rule on this speciesis pending. The mountain plover isasmdl bird amilar in Sze to the killdeer
(Charadrius vociferus), that breeds on high, dry, short-grass prairies. They are found associated with
plans dkdi flats, agriculturd lands, cultivated lands, and prairie dog towns. Within this habitat, areas of
blue grama (Bouteloua gracilis) and buffao grass (Buchl oe dactyl oides) are most often utilized, as well
as areas of mixed grass associations dominated by needle-and-thread (Stipa comata) and blue grama
(Dinsmore 1983).

Short vegetation, flat topography and bare ground are the common characteristics of mountain plover
nesting habitat. Nests consst of asmall scrape placed on dopes of less than 5 degrees in areas where
vegetation islessthan 3 inchestdl in April. More thanhdf of identified nests occurred within 12 inches of
old cow manure piles and dmost 20 percent were found againg old manure piles in Smilar habitats in
Colorado. Nedts found in smilar habitats in Montana (Dinsmore 1983) and other aress (Ehrlich et d.
1988) were oftenassociated withthe heavily grazed short-grass vegetation of prairie dog colonies. Plovers
begin laying eggsin late April. Clutches hatch by late June and chicks fledge by late July.

Potentialy suitable nesting habitats for the mountain plover occur throughout the entire project area. A
number of mountain plover Sghtings have been recorded inthe southeast corner of the project area(BLM
1999b). Mountain plovers are expected to occur inthe rest of the project areaas well, athough sghtings
have not been recorded due to the low population dengty, large amount of private land, and lack of survey
efforts. Prairie dog towns are scattered throughout the project area, particularly in the southeastern and
northwestern portions of the project area. Livestock grazing is the primary land use, aso contributing to
the development of potentia mountain plover habitatsinthe project areaby producing heavily grazed short-
grass prairie conditions.

Effects of the Proposed Project

Disturbance impacts from well drilling and facility construction are expected to be short-term. Mitigation
measures outlined below require that surveys be conducted prior to ground-disturbing activities, and that
al mountain plover nesting areas be avoided until after the breeding season, thus minimizing the potentia
for congtruction related disturbance impacts. Foraging or migrating individuals may be displaced by
congruction related activities.

In addition to short-term disturbance, there are likdy to be long-term disturbance impacts related to
maintenance of productionfadilities and to noise produced by these facilities. Noiseand activitiesaround
these fadilities will likely prevent mountain plovers from negting, and perhaps foraging, within a certain
distance of compressor sations and other facilities. The extent to which these disturbances will affect the
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mountain plover is unknown and depends on the frequency of maintenance activities, the amount of noise
produced by the different types of facilities, and the ability of mountain plovers to become accustomed to
both consistent noise and sporadicaly-occurring maintenance activities.

Potential mountain plover habitat will be affected by the proposed project. Much of the project area is
covered with vegetation that may provide nesting and foraging habitat. Asstated in the project description
above, approximately 9,501 acres will be disturbed in the long-term.  This area will be lost as potentid
habitat for the mountain plover. The extent to which this habitat is currently used by ploversis unknown,
because the exact locations of the long-term disturbance areas are not known, and because patterns of
habitat use by mountain ploversinthe project areaare not known. Asstated above, long-term disturbance
will likely render additiona habitat adjacent to facilities unsuitable.

Approximately 7,750 acreswill be disturbed inthe short-term. Following reclamation, this areawill again
be avallable as potentia habitat to the mountain plover. Theincreasein disturbed and bare ground that will
result from construction activities may potentialy increase the amount of mountain plover nesting habitat
fallowing the construction phase of the proposed project. The extent to whichthese habitatsare currently
used by plovers is unknown, because the exact locations of the short-term disturbance areas are not
known, and because patterns of habitat use by mountain ploversin the project area are not known.

An increase in traffic from newly constructed roads may contribute to mountain plover mortdity from
vehide calligon. During incubation the plover is farly sendtive to human disturbance. Hushing distances
may be within three meters for vehicles, but plovers may be displaced from the nest by a human on foot
at amuchgresater distance (USFWS 1999c). Becausevehidescanapproachwithinclose proximitywithout
flushing the plover, direct losses of eggs, chicks, and adults may occur through vehide collison. Human
disturbance may cause loss of eggs or chicksif attending mountain plover adults are displaced long enough
to expose the eggs or chicksto excessve hedting, chilling, or predation. Permanent structuresthat provide
perch or nest Stes for avian predators or den Stes for terrestrid predators may indirectly increase the
incidence of predation on mountain plovers,

Humanactivity associated with project devel opment and operationinhigoricaly used breeding areas may
disturb nesting birds enough to cause themto abandonthe breeding area, particularly if disturbanceextends
over more than one breeding season (USFWS 2000). Frequent disturbance during the breeding season
may cause nesting birds to be displaced. If nesting birds are displaced to habitats where nesting success
islower, thiswould result inaloss of breeding potentia. The Mountain Plover Survey Guiddines(USFWS
1999c) recommend a200-meter buffer for disturbancesindudingpedestriantraffic and continual equipment
operations.

Disturbance of prairie dog towns that provide important habitat components for the mountain plover may
have negdive effects on this species by reducing the amount of heavily grazed short-grass prairie
vegetation. Disturbance in prairie dog towns will be avoided where ever possible. Livestock grazing will
continue as a primary land use, and will continue to provide manure piles and grazed areas as habitat
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components. Use of native plant materids in reclamation will hep maintain the qudity of mountain plover
habitat in the project area.

Determination

Implementation of the proposed project as described above may affect, and is likely to adver sely
affect, the mountain plover or itshabitat. This determinationis based on the effects of the proposed action
on this species as discussed above, and on implementation of the mitigation measures as outlined below.

Mitigation Measures

The following mitigationmeasures are designed to minimize the potential effects of the proposed action on
the mountain plover.

1.

Surveys for nesting mountain ploverswill be conductedincompliancewiththe Mountain Plover Survey
Guiddines (USFWS 1999c) if ground disturbing activities related to the proposed project are
anticipated to occur between April 1 and July 31. No ground disturbing activities will occur insuitable
nesting habitat during this period, prior to conducting surveys. A disturbance-free buffer zone of one-
quarter milewill be established around dl mountain plover nesting locations between April 1 and July
31.

Roadswill be located, wherever possible, outsideof nesting plover habitat. Speed limitsshal be posted
at 35 mph on locd roads and 25 mph within one-hdf mile of identified nesting areas to minimize the
threet of vehicle collison.

Creation of hunting perches for avian predators will be minimized within one-hdf mile of identified
nesting areas, by using the lowest possible structures for fences, markersand other structures and by
incorporating perch-inhibiting devices into their design.

Digturbance in prarie dog towns will be avoided wherever possible, to protect the prairie dogs
themsdves, sensitive species such as the burrowing owl, and mountain plover habitat.

Native seed mixes will be used, where appropriate, in order to re-establish short grass prairie
vegetation. Revegetation will maintain requirements for dabilizing soil and controlling weeds.
Reclamation in dl areas shdl attempt, as much as possible, to return the plant community to the pre-
exigting condition.

UTE LADIES'-TRESSES ORCHID
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Existing Environment

The Ute ladies -tresses orchid is afederally-listed threatened species. Ute ladies -tresses orchid occurs
primarily in seasonaly moist soils near wetland meadows, springs, lakes, or perennia streams. The orchid
edtablishesinopen grassand forb-dominated sites that are not overly dense or overgrown (Coyner 1989,
1990; Jennings 1989, 1990). Populations occur inmesic or wet meadows near riparianedges, grave bars,
and old oxbows dong perennia streams within an eevationd range of 4,000 to 7,000 feet. A few
populations ineastern Utah and Colorado are found in riparian woodlands, but the orchid seems generdly
intolerant of shade. Most populations occur as amdl scattered groups occupying reaively amdl areas
withinthe ripariansystem. Thisorchid may require sub-irrigation at least during the growing season, which
in this semi-arid dimate dictates a close affinity with floodplains where the water table is near the surface
throughout the growing season and into early autumn.

The orchid iswell-adapted to disturbances from stream movement and istolerant of others, suchas grazing,
that are common to grasdand riparian habitats (USFWS 1995). It is known to be established in heavily
disturbed sites, suchasrevegetated gravel pits, heavily grazed riparian edges and dong well-traveled foot
trails on old berms (USFWS 1995). This perennia orchid has few to many smdl white or ivory flowers
clustered into a spike arrangement at the top of the stem. It blooms from late July through August. Ute
ladies -tressesorchid iscommonly associ ated withhorsetail (Equi setumspp.), milkweed (Asclepias spp.),
verbena (Verbena spp.), blue-eyed grass (S syrinchiummontanum), reedgrass (Calamagrostis spp.),
goldenrod (Solidago spp.), and arrowgrass(Triglochinspp.). Ute ladies -tresses hasanirregular flowering
pattern, and the ability to persist below ground for years between periods of flowering. Becauseit may not
flower or emerge every year, additiond surveys may be necessary.

Populations occur in three general areasof the interior western United States. the Wasatch Front and west
desert of Utah, the UintaBasinin Utah, and the Front Range of Colorado and Wyoming (USFWS 1992).
Uteladies -tressesis currently known from4 sitesineastern Wyoming, including: asmall populetion dong
a tributary to Antelope Creek (a tributary to the Cheyenne River) in northwest Converse County; a
populationaong Bear Creek in southwestern Goshen County; a populationaong the Niobrara River near
McMaster's Reservoir in southeastern Niobrara County; and, a population along Sprager Creek in
Laramie County. These populations are monitored onalimited basis and appear to be stable. Mowing and
grazing occur at two of the Stesand appear to have only minor impacts on the populations (Fertig 2000).

There are no known occurrences of this species within the project area, adthough the Antelope Creek
occurrence isjugt to the southwest of the project area (Jennings 1999). This smal population occurs on
BLM land dong a tributary to Antelope Creek just upstream of the project area. The population was
discovered in 1994 and remains small. The habitat is considered margind and the population isthe least
viable of the populaions within Wyoming (Fertig 2000). Smaler areas of potentiadly suitable habitat are
anticipated to occur in scattered locations in the project area, athough no large populations are likdy to
occur.
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Effects of the Proposed Project

The proposed project hasthe potential to impact Ute ladies -tressesin several ways. through congtruction-
related impacts, placement of proposed fadlities within occupied or potentia habitats, and through
dterations in hydrology that change the suitability of occupied or potentia habitats. Wetlands and wet
meadow areas will not generdly be used for placement of facilities. Mitigation measures require that
surveys be conducted if proposed facilities will impact potentialy suitable habitats. During APD review,
potentidly suitable habitats for this species will be located and surveyed before any ground-disturbing
activityispermitted. Facility locationwill be adjusted to avoid impactsif occurrencesof Uteladies -tresses
are discovered.

In areas of Ute ladies -tresses occurrences, the discharge of water into riparian and wetland areas may
impact this species, dthough the extent of these impacts depends on the relationship between the location
of occurrencesand thelocation of discharge points. At present, predictions can only be made of the effects
of water discharge onlarger streamand river basins. It has been estimated that coa bed methane-related
water dischargeswill increase average annud runoff of the Upper Reach of the Powder River & Arvada,
Wyoming by 4.2 percent, of the Middle Reach of the Powder river at Moorhead, Montana by 1.1 percent,
of the Little Powder River at Weston, Wyoming by 54 percent, of the Belle Fourche River below
Moorcroft, Wyoming by 171 percent, and of the Upper Cheyenne River at Edgemont, South Dakota by
19 percent.

Coal bed methane generated flows occur year-round. Average streamflows are expected to increase.
Drainages that are ephemera may become perennid downstream from the discharge points. Locdized
erosion and gully formation may result from flood events. In addition to increased in-stream flows, water
developments peripherd to coal bed methane development, such as reservoir, stock pond, or wetland
congruction, may disturb potentia Ute ladies -tresses habitat and/or may dter the hydrology of this
potential habitat. Plans for these peripherd developmentswill be reviewed as part of the APD process.
Where these developments will be built inpotential Ute ladies -tresses habitat, surveys for this specieswill
be conducted prior to congtruction. These developments also have the potentid to alter the loca
hydrology, both upsiream and downstream of any water control structures. Potentid Ute ladies -tresses
habitats may be affected hydrologicaly, but may not be surveyed if they occur some distance away from
ground disturbing activities,

V egetation community composition may shift asaresult of the discharge of produced water. The produced
water may reduce or increase Ute ladies -tresses habitat depending on amount and timing of discharges.
Discharge of water into stream systems where the plant exists may result in some adverse affects due to
erosion and other changes in the streamcorridor. If the discharged water only dightly increasesthe stream
flows, existing habitat may be augmented or habitat may be created in areas where it would not have
exiging naturdly. Thiswould result in abeneficid effect to Ute ladies -tresses.
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Howsinsome streams may be only moderately or minimaly reduced due to impactsto the water table and
Ute ladies -tresses may be unaffected in these cases. Impacts to groundwater could result in Sgnificant
drying and vegetative changes in some areas. A secondary effect related to the produced water is the
potentia for an increase in soil sdinity resulting from the evaporation of discharge waters. Short and long-
term impacts associated with the proposed project may provide an opportunity for the invason and
edtablishment of noxious weeds. Noxiousweedshavethe potentia to out-compete Uteladies -tressesand
reduce the viahility of populations that they have invaded.

The exact nature of water discharge-related impacts will need to be addressed during APD review, when
water discharge points have been chosen, and Ute ladies -tresses surveys completed. It is possible that
occurrences of this species downstream of discharge points will not be identified by surveys, particularly
if no fadlities are planned in the vidnity. These occurrences could be affected by changes in loca
hydrology resulting from upstream discharge of produced water. The extent of these impacts cannot be
quantified at present, due to the lack of surveys for this speci es, the lack of precisedischarge point locations
and the lack of knowledge of the interactions between upstream discharges, existing flows, and loca
conditionsin potential Ute ladies -tresses habitats.

Determination

Implementation of the proposed action as described above may affect, and is likely to adver sely
affect, the Ute ladies -tresses orchid or its habitat. This determination is based on the effects of the
proposed project on this species as discussed above, and onimplementation of the mitigationmeasures as
outlined below.

Mitigation Measures

The following mitigation measures are designed to minimize the potentia effectsof the proposed action on
the Ute ladies -tresses.

1. Potentidly-suitable habitats for Uteladies -tresses (i.e., wetlands and associated wet meadow areas)
will be surveyed according to USFWS standards (USFWS 1992) if ground-disturbing activities are
anticipated within these habitat types. Facility locations will be adjusted to remove any potentia for

impacts.
2. Moig S0ils near wetlands, streams, or springs in the project area will be promptly revegetated if

congtruction activitiesimpact the vegetationinthese areas. Revegetation methods will be implemented
that will prevent the establishment of noxious weeds.
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CUMULATIVE EFFECTS

Within the project area, exiding impacts to species listed as threatened or endangered, or proposed for
liging as threatened or endangered include: oil and gas production, surface coa mining, uranium mining,
sand and gravel mining, ranching, and exiging coal bed methane development. About 12,800 acres that
were disturbed for coal mining have since been reclaimed. On-going disturbance from coa mining is
expected to be mitigated by reclamationof areas where coa mining has been completed, withequal areas
of new disturbance and new reclamation in the near future.

Approximately 55,650 acres (2.4 percent of the project area) of long-term surface disturbance has
occurred withinthe project areaas aresult of coa bed methane development asof 1997. Approximatdy
7,000 coal bed methane wdls have been drilled as of November, 2000, contributing to gpproximately
4,340 additiond acres of long-term disturbance.

Dueto increasing interest in the development of cod bed methane, additiond areas may be disturbed by
future exploration and production activities. At present it is difficult to determine the potential extent of
additiona development, dthough it is expected to occur at a rate faster than dosing and reclamation of
existing wells over the next five to ten years. Additiona development is expected to be of ascde smilar
to the currently proposed project if not greater. This development is likely to occur within, as well as
outsde of, the current project area. In the near future (5-10 years), the amount of disturbed habitats is
likdly to increase, although the anticipated life of coa bed methane wels (12-20 years) indicates that
reclamationwill eventudly overtake new wel development, resulting inanet decrease indisturbed habitats
over the long-term.

In areas reclamed after coal mining and oil and gas development, the reclaimed areas often differs
substantidly from undisturbed areas in terms of topography, soil conditions, hydrology, and vegetation
cover. Ecosystem functions presently served by undisturbed vegetation communities may not be served
by reclamed areas, paticularly in the short term, when species compostion, shrub cover, and other
environmenta factors will likely be different.

Foraging habitat for bald eagles could be reduced, as preferred prey species may not quickly re-inhabit
disturbed areas. Alternately, the expected increase in surface water and wetland areas in some parts of
the project area may increase the availability of waterfowl as prey.

Prairie dog colonies that are surveyed and found not to be occupied by black-footed ferrets could be
disturbed by the proposed project. Future loss of prairie dog colonies may occur as a result of various
activities that are on-going or planned for the project area. Although potentidly suitable habitat for the
black-footed ferret inthe project areamay be reduced by the cumulative effects of this project and future
activities, no net reduction in the viability of existing ferret populations is expected to occur as a result of
this habitat loss.
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Somemountainplover habitat may be lost asaresult of coal bed methane devel opment, dthoughadditiona
areas may become suitable, due to the preference of mountain ploversfor disturbed areas as nesting Sites.
Itisalso likdy that mountain plover eggs or individuds may be lost due to the increase inhuman and vehidle
traffic. The abundance of available potentia habitat in the project area suggests, however, that the losses
associated with this project, and future projects of amilar nature, will not have any adverse cumulaive
effects on this species.

Development in wetland and floodplain habitats preferred by the Ute ladies -tresses orchid has generaly
been avoided within the project area, due to the rare nature of riparianand wetland areas, the abundance
of upland areas available for development, and the low leve of development in Campbell and Converse
counties. The potentid for development of these habitats remains low, ensuring that only minima direct
impact to potentid habitat for this species will occur in the future. Increased coal bed methane
development will have the potentid to continue dtering the hydrology of potentid habitat, possibly to the
extent that some currently suitable habitat becomes unsuitable. Following closureand reclamation of wells,
dteration of surface hydrology will cease, and water regimes in currently suitable habitat will return to
exising conditions.
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